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THE  FIFTY-THIRD  ANNUAL  REPORT 


OF  THE 


SECRETARY 


OF  THE 


State  Board  of  Agriculture. 


To  the  Senate  and  House  of  Representatives  of  the  CommonweaUh  of 

Massachusetts. 

The  year  1905  has  been  an  uuportant  one  in  the  agricul- 
tural history  of  the  Commonwealth,  though  remarkable  for 
steady  progress  and  general  prosperity  rather  than  for  dc- 
yelopments  of  a  sensational  character.  The  work  of  the 
Board  has  been  carried  on  with  the  usual  energy,  and  has 
been,  as  a  whole,  more  than  usually  successful,  as  will  be 
shown  by  the  story  of  the  detail  work  in  the  various  depart- 
ments, set  forth  in  this  report  under  the  various  headings. 
We  have  been  alert  to  do  all  that  appeared  possible  for  the 
advancement  of  agriculture,  and  shall  hope  for  continued 
and  increased  opportunities  for  usefulness  in  the  future. 

Generally  speaking,  the  year  was  a  profitable  one  for  the 
farmers  of  Massachusetts.  The  potato  crop  was  practically 
a  failure  where  unsprayed,  but  where  grown  under  these 
conditions  it  is  not  sufficiently  a  leading  market  crop  to  make 
much  difference  in  the  gross  receipts  of  our  farmers.  Onions 
also  were  below  the  average  in  some  sections,  but  other  crops 
generally  gave  bountiful  yields.  Better  prices  ruled  for 
dairy  products  than  for  several  years  past,  and,  owing  to 
the  good  pasturage  which  continued  throughout  the  season, 
they  were  economically  produced  in  most  instances.  The 
hay  crop  was  nearly  a  normal  one,  and  Indian  corn  was  un- 
..usually  productive,  both  of  grain  and  stover,  so  that  well- 
filled  bams  and  silos  were  the  rule.    Poultry  products  brought 
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good  prices  throughout  the  year,  and  grain  food  promises  to 
l>e  somewhat  lower  this  winter  than  for  several  years.  Mar- 
ket gardeners  had  good  crops,  and  received  avei'age  prices. 
The  apple  crop  was  slightly  larger  than  usual  in  non-bear- 
ing years,  and  brought  very  high  prices.  Peaches  yielded 
heavily,  but  prices  were  very  low,  reducing  anticipated 
profits  materially.  Other  fruits  and  berries  did  well,  so 
tliat  our  horticulturists  generally  had  a  good  year. 

In  the  highly  specialized  condition  of  agriculture  in  Massa- 
chusetts there  is  one  feature  of  the  farmer's  equipment  that 
is  essential  to  success,  —  he  must  be  a  thoroughly  up-to-date 
business  man,  as  well  as  a  skilful  grower  of  the  products  of 
the  soil.  This  lesson  has  been  one  of  the  hardest  which  our 
farmers  have  had  to  learn,  but  there  are  signs  that  its  impor- 
tance is  now  being  appreciated.  The  necessity  for  clean 
culture,  good  fertilization  and  the  production  of  a  choice 
article  demonstrated  itself,  being  constantly  before  the  eyes 
of  every  tiller  of  the  soil.  It  has  not  been  so  easy  for  many 
to  see  that  a  crop  well  grown  has  only  half  fulfilled  its  mis- 
sion,—  that  it  must  be  well  sold,  also,  to  bring  the  full 
measure  of  success. 

Nature  is  kind  to  those  who  follow  her,  and  even  with 
old-fashioned  hit-or-miss  methods,  the  proportion  of  actual 
failures  is  smaller  than  in  most  other  lines  of  business ;  in 
fact,  there  is  no  other  line  where  business  could  be  carried 
on  year  after  year  without  a  cash  book,  without  taking  ac- 
count of  stock  or  striking  a  balance.  These  processes  are 
just  as  essential  to  the  best  success  in  the  case  of  the  fann 
factory  as  in  that  of  any  other  producing  establishment,  and 
it  is  just  here  that  many  of  our  otherwise  best  farmers  fail. 
Too  many  never  know  which  of  their  crops  or  animals  are 
profitable  and  which  unprofitable,  keeping  no  accounts,  and 
often  selling  the  very  animals  which  should  have  been  re- 
tained, not  knowing  their  excellence. 

The  milk  scales  and  the  Babcock  tester  should  be  as  essen- 
tial a  part  of  the  equipment  of  every  dairy  farm  as  the  very 
milk  pails  themselves,  and  should  be  used  regularly,  though 
not  necessarily  as  often.  Where  poultry  is  a  source  of  farm 
revenue,  an  accurate  egg  record  should  be  kept.     I  would 
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not  recommend  that  a  separate  account  be  kept  with  every 
crop,  but  all  items  should  be  entered  in  the  cash  book,  and 
safficieut  time  devoted  to  its  study  to  enable  the  fanner  to 
detennine  which  crops  have  been  profitable  and  which  un- 
profitable. 

Success  ahoays  comes  to  the  farmer  who  is  a  good  busi- 
ness man  as  well ;  there  is  no  exception  to  this  rule.  There 
can  be  no  line,  therefore,  which  this  Board  can  follow  and 
•emphasize,  in  its  public  meetings  and  institutes  and  privately 
by  the  example  and  precept  of  its  members,  to  better  advan- 
tage to  our  agriculture  than  this,  of  advocating  the  use  of 
modem  business  methods  in  farm  operations. 

Changes  in  the  Board. 

On  April  24  last  the  Board  lost  by  death  one  of  its  oldest  and 
most  useful  members.  Henry  H.  Goodell,  M.A.,  LL.D., 
became  a  member  of  this  Board,  ex  officio^  on  his  election  to 
the  presidency  of  the  Massachusetts  Agricultural  College,  in 
June,  1886. 

Changes  in  membership  resulting  from  elections  by  the 
several  societies  will  be  given  in  the  report  of  the  comnntttH^ 
on  credentials  in  the  proceedings  of  the  annual  meeting. 
Members  retiring  because  of  expiration  of  term  of  service 
are :  J,  F.  Burt  of  the  Hampshire,  Franklin  and  Hampden 
Agricultural  Society  ;  Charles  H.  Shaylor  of  the  Housatonic 
Agricultural  Society ;  and  Henry  A.  Turner  of  the  Marsh- 
field  Agricultural  and  Horticultural  Society. 

Meetings  of  the  Boaud. 

The  summer  meeting  of  the  Board  was  held  at  Lowell, 
July  25,  1905,  on  the  grounds  of  the  Middlesex  Noilh  Agri- 
cultural Society,  with  demonstrations  of  practical  matti^rs 
of  interest  to  farmers  as  the  main  feature.  The  mixing  and 
preparation  of  Bordeaux  mixture,  the  most  approved  kinds 
of  fruit  packages,  the  selection  of  cattle  for  dairy  and  beef 
purposes,  the  Babcock  test,  the  sanitary  handling  of  milk 
and  the  killing  and  dressing  of  poultry  for  market  were  all 
demonstrated  and  explained  in  full  view  of  a  large  audience 
by  competent  experts.     After  an  excellent  dinner,  provided 
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by  the  Dracut  Grange,  Hon.  N.  J.  Bachelder,  ex-governor 
of  New  Hampshire,  and  now  Master  of  the  National  Grange, 
gave  an  interesting  address  on  the  subject  *'  Matters  of  im- 
portance in  rural  betterment."  The  afternoon  was  devoted 
to  a  visit  to  the  farm  of  IVIr.  C.  I.  Hood,  and  an  inspection 
of  his  fine  stock  of  Jersey  cattle  and  Berkshire  swine.  The 
meeting  is  reported  in  detail  elsewhere  in  this  volume. 

The  public  winter  meeting  for  lectures  and  discussions  was 
held  at  Worcester,  at  the  invitation  of  the  Worcester  Agricul- 
tural Society  and  the  Worcester  County  Horticultural  Society, 
and  was  well  up  to  the  standard  of  these  meetings.  While 
the  attendance  was  not  what  it  should  have  been,  when  the 
central  location  of  the  place  of  meeting  and  the  high  order 
of  lectures  provided  is  considered,  it  was  nevertheless  as  large 
as  usual,  and  of  unusually  high  quality  in  mental  grasp  and 
alertness.  Those  attending  the  meeting  were  invited  to  visit 
the  fitrm  of  Mr.  Chas.  W.  Wood  of  Shrewsbury  on  the  after- 
noon of  the  last  day.  Many  availed  themselves  of  this  priv- 
ilege, to  their  great  satisfaction .  The  lectures  and  discussions 
of  the  meeting  will  be  found  printed  in  this  volume. 

The  annual  business  meeting  of  the  Board  was  held  at 
Boston,  Jan.  9  and  10,  1906,  and  special  business  meetings 
were  held  in  connection  with  the  summer  and  winter  meet- 
ings. The  minutes  of  this  meeting,  with  reports  of  com- 
mittees, are  included  in  this  volume. 

Agricultural  Societies. 

Owing  to  the  unfavorable  weather  of  tlie  first  lialf  of  Sep- 
tember, the  agricultural  societies,  as  a  whole,  had  a  less 
successful  year  financially  than  has  been  the  case  of  late, 
though  a  considerable  number  of  the  fairs  held  under  these 
adverse  conditions  resulted  without  actual  loss.  One  society, 
the  Hoosac  Valley,  held  its  first  fair  after  a  suspension  of 
several  years,  and  reports  a  very  successful  year  financially. 
Judging  from  the  reports  of  inspectors,  the  fairs  appear  to 
have  been  successful  from  the  most  important  point  of  view, 
—  that  of  their  influence  on  the  improvement  of  agriculture. 
Very  few  objectional)le  features  found  their  way  onto  the 
grounds,  and  these  were  at  once  suppressed. 
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I  would  recommend  to  the  societies  that  each  and  all  of 
them  give  c-areful  consideration  to  the  question  whether  the 
time  has  not  come  for  them  to  give  up  the  engaging  of 
attractions  not  of  an  agricultural  nature,  and  confine  their 
attention  to  a  strictly  agricultural  fair.  I  recommend  this 
from  a  buisiness  standpoint,  and  not  because  the  agricultural 
features  are  at  all  neglected  in  those  fairs  where  much  money 
is  expended  for  attractions.  The  societies  were  established 
for  the  improvement  of  agriculture,  and  the  other  features 
which  have  been  added  to  the  exhibitions  from  year  to  year 
have  been  introduced  solely  with  the  idea  of  attracting  larger 
attendances  and  making  the  fairs  more  profitable.  It  is  my 
belief  Uiat  these  features  defeat  their  own  ends  in  many  cases, 
costing  far  more  than  they  bring  in  at  the  gate  in  added  ad- 
mission fees.  There  are  in  every  community  many  persons 
interested  in  agriculture,  who  will  attend  an  agricultural  fair 
for  its  agricultural  features  alone.  The  special  attractions, 
to  be  profitable,  must  attract  a  sufficient  number  of  others, 
who  go  merely  to  be  amused  and  would  not  go  without  these 
attractions,  to  pay  for  themselves  and  leave  a  margin  of 
profit.  The  only  way  for  a  society  to  be  sure  as  to  whether 
they  are  actually  profitable  and  necessary  is  to  hold  one  fair 
without  them,  and  note  results.  The  experience  of  the  ten 
or  twelve  societies  that  do  without  them,  or  with  only  a 
slight  expenditure  along  these  lines,  would  seem  to  indicate 
that  their  policy  was  more  nearly  that  of  good  financial  man- 
agement than  that  pursued  by  their  sister  corporations. 

I  would  renew  my  recommendation  of  last  year,  that  the 
societies  establish  sinking  funds  to  tide  them  over  years  of 
liad  weather ;  also,  that  for  a  careful  overhauling  of  their 
premium  lists.  Too  much  money  is  now  expended  in  pre- 
miums for  breeds  unworthy  of  encouragement  under  our 
conditions,  and  too  little  for  premiums  for  those  worthy  of 
encouragement.  In  my  judgment,  for  instance,  there  are 
but  four,  or  at  most  five,  breeds  of  poultry  adapted  to  farm 
conditions  in  Massachusetts,  and  not  all  the  varieties  of  these 
breeds  are  of  economic  value.  How  much  better  it  would 
be  to  ti^ble  or  quadruple  the  premiums  to  be  paid  for  six^ci- 
mens  of  these  breeds,  and  cut  out  altogether  offers  of  premi- 
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urns  for  other  breeds  and  varieties.  The  same  principle  is 
applicable  to  other  kinds  of  live  stock,  and  to  fruits  and  vege- 
tables as  well.  Societies  could  do  much  for  agriculture  by 
reverting  to  an  old  custom,  and  offering  premiums  for  crops 
grown  under  best  conditions,  the  committees  to  visit  these 
crops  in  the  field  and  make  their  awards  on  the  whole  crop, 
rather  than  for  single  specimens  or  a  limited  number  of 
specimens  exhibited  in  the  hall  of  the  society.  More  can  be 
done  for  the  dairy  interests  by  premiums  for  competitive 
tests  of  milk  and  butter  production  than  by  premiums  for 
ideal  shape  and  fancy  points. 

Expert  judges  are  recjuired  to  be  employed  by  the  socie- 
ties at  the  present  time,  and  I  would  recommend  that  these 
judges  l)e  engaged  from  outside  the  ten-itorial  limits  of  the 
society,  and  that  thej'^  should  not  bo  members  of  it,  —  at 
least,  in  the  case  of  those  employed  in  the  live  stock  and 

poultry  classes. 

Fakmeks'  Institutes. 

The  work  of  the  year  in  this  line  has  l)een  the  most  suc- 
cessful since  the  institution  of  these  meetings.  The  appro- 
priation for  the  support  of  this  work,  together  with  that  in 
other  lines,  was  increased  $300,  making  an  aggregate  of 
$3,000,  only  about  one-half  of  which,  however,  is  applied  to 
farmers'  institutes.  This  increase  enabled  us  to  hold  an 
increased  number  of  meetings,  and  also  to  do  something  in 
demonstration  work.  The  field  meeting  of  the  Bojird  at 
Lowell  is  reported  under  another  heading,  and  does  not 
require  mention  here.  Another  demonstration  was  held  at 
the  New  England  fair,  at  Worcester,  and  proved  very  suc- 
cessful and  interesting. 

Four  circuits  of  institutes  were  held  during  the  year,  with 
Prof.  J.  W.  SanlK)rn  of  New  Hampsliire,  Dr.  J.  L.  Hills  of 
Vermont,  Prof.  John  Craig  of  New  York,  and  Prof.  C.  S. 
Phelps  of  (yonnecticut,  as  speakers. 

These  meetings  proved  to  be  very  instructive,  and  enabled 
the  societies  to  hear  speakers  from  a  distance  who  could  not 
otherwise  have  been  engaged.  We  shall  repeat  the  practice 
during  1900,  with  Dr.  George  M.  Twitchell  of  Maine,  Dr. 
Chas.  D.  Woods,  director  of  the  Maine  Agricultural  Experi- 
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incnt  Station,  Prof.  John  Craig  of  Ithaca,  N.  Y.,  and  pos- 
sibly H.  W.  Collin  wood,  editor  of  the  '*  Rural  New  Yorker," 
as  speakei-s.     They  are  all  men  well  known  to  our  fanners, 
eiAer  i)ersonally  or  by  reputation,  and  several  successful 
aeries  of  meetings  are  anticiimted.     They  will  not  be  engaged 
for  single  meetings  at  other  times  during  the  institute  season. 
In  attendance  and  interest  the  institutes  of  the  year  have 
been  by  far  the  most  successful  ever  held.     No  lecture  has 
been  delivered  during  the  year  of  a  general  leather  than  an 
agricultural  nature,  except  in  one  instance,  where  the  expense 
was  borne  by  the  society.     One  hundred  and  twenty-five 
meetings  have  been  held  during  the  year,  under  the  direction 
and  control  of  this  Board,  with  153  sessions.     All  the  socie- 
ties Tcpi-esented  on  the  Board  have  held  3  or  more  institutes, 
except  the  Massachusetts  Society  for  Promoting  Agriculture, 
which  is  represented  on  the  Board  by  special  act,  and  holds 
no  institutes,  while  8  societies  have  held  4  or  more.     Sixteen 
other  meetings  have  been  held   in   localities   not  entirely 
covered  by  societies  represented  on  the  Board,  and  where 
there  is  a  demand  for  such  meetings.     The  average  attend- 
ance for  the  year  has  been  the  largest  since  records  of 
attendance  have  been  kept,  l>eing  125  per  session,  as  against 
100  j)er  meeting  last  year,  102  for  1903,  104  for  1902,  107 
for  11101,  91  for  1900  and  94  for  1899.     This  increase  is 
tile  more  remarkable,  as  the  attendance  is  computed  on  the 
new  system  adopted  by  the  National  Association  of  Farmers' 
Institute  Workers,  —  that  is  on  the  session  basis,  instead  of 
by  the  old  method  of  taking  the  largest  attendance  at  a  two- 
8688100  meeting,  and  adding  half  the  attendance  at  the  other 
session  thereto.     The  total  attendance  at  the  153  sessions 
was  19,172,  also  the  largest  on  record.     At   8  of  these 
sessions  the  attendance  was  300  or  more ;  at  18,  from  200 
to  299 ;  at  53,  from  100  to  199  ;  at  49,  from  50  to  99  ;  and 
at  25  it  was  less  than  50. 

In  spite  of  the  satisfactory  condition  of  the  work  and  the 
improvement  shown,  I  believe  that  we  shall  not  live  up  to 
the  measure  of  our  opportunities  and  responsibilities  until 
the  work  is  placed  on  a  similar  basis  to  that  of  the  Dairy 
Bureau,  with  a  largely  increased  appropriation.     Then  we 
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can  develop  the  work  as  it  should  be  in  those  places  where 
it  is  now  weak,  and  do  something  more  systematic  and 
thorough  in  demonstration  work.  To  this  end,  I  recommend 
that  the  Board  ask  for  legislation  along  this  line. 

Nursery  Inspection. 

This  work  has  gone  along  smoothly  under  the  direction 
of  the  efficient  nursery  inspector  elected  by  this  Board,  and 
he  is  able  to  report  that  118  nurseries  have  been  inspected 
and  have  received  certificates ;  while  1  is  so  badly  infested 
that  all  stock  is  fumigated ;  and  at  another  no  business  is 
done,  owing  to  the  death  of  the  owner..  A  fruitful  source 
of  infestation  is  the  presence  of  insect  pests  on  adjoining 
premises ;  and  I  would  recommend  that  the  law  be  so 
amended  as  to  give  the  Nursery  Inspector  authority  to  order 
the  destruction  of  infested  trees  or  shrubs  where  they  are 
likely  to  endanger  stock  grown  for  sale,  in  nurseries  or 
otherwise.  Some  additional  provision,  whereby  there  may 
be  an  adequate  inspection  of  nursery  stock  for  the  brown- 
tail  moth,  also  appears  to  be  imperative.  Possibly  this 
might  be  entrusted  to  the  superintendent  of  the  work  against 
the  gypsy  and  brown-tail  moths,  rather  than  to  the  Nursery 
Inspector.  The  report  of  the  Nursery  Inspector  is  printed 
in  this  volume. 

Dairy  Bureau. 

The  efficient  and  economical  management  of  this  Bureau, 
carried  on  as  it  is  directly  under  the  management  of  the 
Board,  shows  what  might  be  accomplished  in  all  departments 
of  agricultural  work  with  a  similar  system.  The  work  of 
the  general  agent  has  been  faithful,  and  shows  excellent 
results  for  the  year.  As  in  1904,  more  inspections  have 
been  made  than  ever  before,  and  fewer  infractions  of  the 
laws  relating  to  dairy  products  discovered.  The  educational 
work  accomplished  during  the  year  has  also  been  of  a  high 
order.  An  article  by  General  Agent  Harwood,  in  our 
October  Crop  Report,  on  **  Clean  milk,'*  was  remarkable  for 
moderation  and  breadth  of  treatment,  and  should  be  carefully 
considered  by  every  producer  and  handler  of  milk. 
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Cattle  Bureau. 

This  Board  and  its  secretary  has  no  control  over  this 
Bureau,  though  it  is  denominated  in  the  law  creating  it  as  a 
Bureau  of  the  State  Board  of  Agriculture, — certainly  an 
extraordinary  condition  of  affairs.  The  report  of  the  Chief 
of  the  Cattle  Bureau  is  by  law  included  in  this  volume,  and 
will  be  found  printed  elsewhere. 

State  Forester. 

The  State  Forester  is  made  a  meml)er  of  this  Board  by 
the  law  creating  the  office,  which  also  provides  that  his 
rejK>rt  be  printed  in  this  volume.  In  my  report  of  last 
year  I  pointed  out  certain  defects  in  the  law,  in  my  judgment, 
nor  has  the  additional  experience  of  the  year  led  me  to 
modify  the  strictures  I  then  passed  in  any  particular. 

Massachusetts  Agricultural  College. 

This  institution  suffered  a  severe  loss  during  the  year  by 
the  death  of  its  president,  Henry  H.  Goodell,  M.A.,  LL.D., 
on  April  24,  1905.  Dr.  Goodell  had  given  the  best  years 
of  his  life  to  the  college,  and  under  his  efficient  guidance  it 
had  grown  from  humble  beginnings  to  a  high  place  among 
the  educational  institutions  of  the  Commonwealth  and  the 
nation.  Those  who  knew  him  best  loved  him  most  and  best 
appreciated  his  sterling  qualities  of  heart  and  mind. 

During  the  year  the  new  horticultural  building  has  been 
erected,  and  is  now  in  use.  Other  buildings  are  imperatively 
needed  by  the  college,  notably  a  building  for  the  botanical 
department,  greenhouses,  and  a  new  barn  to  take  the  place 
of  the  one  destroyed  by  fire.  These  buildings  will  be  asked 
for  from  the  General  Court  by  the  Board  of  Trustees,  making, 
with  other  necessaiy  improvements,  an  extensive  budget, 
butwone  every  item  of  which  is  essential  to  enable  the  college 
to  fulfil  its  mission  as  an  educator  of  the  youth  of  the  Com- 
monwealth. I  would  urge  upon  the  Legislature  the  necessity 
of  dealing  with  our  college  in  a  liberal  spirit,  and  would  call 
the  attention  of  the  members  of  the  Board  to  the  duty 
incumbent  upon  each  of  them  of  making  sure  that  his  local 
senator  and  representative  fully  understand  the  situation. 
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The  total  attendance  at  the  college  is  the  largest  in  its 
history,  and  improved  facilities  are  imperatively  required. 
The  State  must  deal  wisely  at  this  time,  and  not  cripple  the 
development  of  this  institution,  at  the  beginning  of  what 
promises  to  be  a  great  expansion  and  increase  of  usefulness, 
through  any  mistaken  sense  of  economy. 

At  tlieir  annual  meeting  the  Board  of  Trustees  elected 
Kenyon  L.  Butterfield,  president  of  the  Rhode  Island  College 
of  Agriculture  and  Mechanic  Arts,  president  of  the  Massa- 
chusetts Agi'icultural  College.  President  Butterfield  comes 
well  recommended,  and  has  a  great  field  for  effective  work 
open  before  him. 

The  Gypsy  and  Brown-tail  Moths. 

The  Legislature  of  11)05  passed  an  act  establishing  the 
position  of  State  superintendent  of  the  work  against  these 
pests,  and  the  Governor  appointed  A.  H.  Kirkland,  M.S., 
to  that  position.  This  act  and  the  appointment  under  it, 
together  with  the  present  condition  of  the  infested  territory, 
are  commented  upon  extensively  in  the  report  of  the  com- 
mittee on  gypsy  moth,  insects  and  birds,  printed  in  this 
volume.  I  have  no  personal  comments  to  add  to  the  report 
of  that  committee.  I  have  done  what  was  possible  during 
the  year  to  interest  the  national  government  in  the  work. 
Congressman  Roberts  is  very  much  interested  in  this  matter, 
and  has  introduced  a  bill  at  the  present  session  making  an 
appropriation  for  the  work.  An  extensive  correspondence 
with  him,  which  is  still  going  on,  assures  me  that  he  is 
thoroughly  in  earnest,  and  leads  me  to  hope  that  something 
may  be  accomplished  at  this  session.  We  can  each  one  of 
us  do  much  to  keep  up  the  agitation  in  this  matter,  and  to 
see  that  the  New  England  delegation  in  the  national  Congress 
fully  understands  the  importance  of  the  case,  and  the  frightful 
menace  that  the  presence  of  these  pests  holds  out  to  our 
fruit  and  forestry  interests. 

Crop  Reports. 

The  publication  of  monthly  crop  reports  has  been  carried 
on  as  heretofore.  The  special  articles  included  in  these  re- 
ports were  :  "  The  management  of  mowings,"  by  Prof.  Wm. 
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P.  Brooks;  "How  to  supplement  a  short  hay  crop/' by 
Prof.  Chas.  S.  Phelps ;  "  Bush-fruits,"  by  Prof.  F.  S.  Card ; 
*'  Practical  poultry  housing  "  (illustrated) ,  by  John  H.  Rob- 
inson ;  ^*'  Commercial  pork  making  and  pig  raising  in  New 
England,"  by  A.  A.  Southwick  ;  and  **  Clean  milk :  sugges- 
tions for  the  average  producer,"  by  P.  M.  Harwood.  Numer- 
ous calls  were  received  for  these  bulletins  during  the  year, 
and  requests  that  they  be  sent  regularly  so  frequent  as  to  call 
for  an  increase  of  the  edition  ifrom  3,900  for  May  to  4,300 
for  October.  The  supply  of  the  issues  containing  the  arti- 
cles on  bush-fruits  and  swine  growing  were  exhausted  almost 
at  once,  so  great  was  the  call ;  and  at  the  present  time  there 
are  but  few  copies  of  the  other  months  available,  with  the 
exception  of  October.  There  is  one  drawback  attending  the 
popularity  of  this  work,  —  the  increased  expense,  making 
yearly  greater  calls  upon  the  appropriation  for  **the  dis- 
semination of  useful  information  in  agriculture ; "  but  we 
shall  continue  to  develop  it,  nevertheless,  confident  that,  if 
necessary,  a  larger  appropriation  will  be  forthcoming  when 

needed. 

Nature  LEArrjaxs. 

The  following  illustrated  nature  leaflets  were  issued  during 
the  year :  **  The  brown-tail  moth  ; "  * '  The  gypsy  moth  "  and 
'*The  garden  toad,"  by  A.  H.  Kirkland,  M.S. ;  and  '*  School 
gardens,"  '*  Planting  and  care  of  the  school  garden,"  '*  Crops 
for  the  school  gaixien  "  and  **  Results  of  school  gardening," 
by  Mr.  H.  D.  Hemenway. 

It  was  found  necessary  to  issue  a  second  edition  of  the 
nature  leaflets  on  **  Spraying  mixtures  for  insects  and  plant 
diseases,"  '*  Insects  injuring  lawns,"  '*  Owl  friends,"  **  Bird 
houses  "  and  **  Our  friend  the  chickadee." 

Extracts  from  the  Trespass  Laws. 

In  compliance  with  law  copies  of  the  extracts  from  the 
tresfmss  laws  were  furnished  on  paper  for  posting  in  the 
Ix)st-officcs  of  the  State.  Copies  printed  on  cloth  for  out- 
door use  were  furnished  on  application.  The  following 
table  will  show  the  number  of  individuals  requesting  post- 
ers, the  number  sent,  and  the  variations  from  month  to 
month  during  the  year :  — 
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MonTB. 

Applioations. 

Copies  aent, 

January, 

• 

• 

5 

17 

February, 

4 

-     17 

March,  . 

19 

84  » 

April,    , 

78 

370 

May,      . 

76 

358 

June,     . 

54 

253 

Jidy.     . 

53 

254 

August, 

63 

292 

September, 

43 

201 

October, 

45 

210 

November, 

25 

113 

December, 

13 

65 

Totals, 

478 

2,234 

*  In  addition,  950  copies  were  supplied  poet-offices  for  iK>8ting,  as  provided  by 
law. 

Legislation. 

The  legislation  of  1905  having  reference  to  the  Board  of 
Agriculture  or  to  the  agricultural  societies  was:  "An  Act 
making  an  appropriation  for  exterminating  contagious  dis- 
eases among  horses,  cattle  and  other  animals"  (chapter  40)  ; 
"  An  Act  making  appropriations  for  salaries  and  expenses 
in  the  office  of  the  chief  of  the  Cattle  Bureau  of  the  Stote 
Board  of  Agi'iculture  "  (chapter  59)  ;  "  An  Act  making  ajv 
propriations  for  salaries  and  expenses  in  the  office  of  the 
State  Board  of  Agriculture,  and  for  sundry  agricultural  ex- 
penses" (chapter  70)  ;  "An  Act  to  establish  the  salary  of 
the  general  agent  of  the  Dairy  Biu'cau  of  the  State  Board  of 
Agriculture  "  (chapter  155)  ;  "An  Act  relative  to  the  Massa- 
chusetts Horticultural  Society"  (chapter  116);  "An  Act 
making  an  appropriation  for  a  deficiencj^,  in  the  appropria- 
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tion  in  the  year  nineteen  hundred  and  four  for  the  extermina- 
tion of  diseases  among  horses,  cattle  and  other  animals" 
(chapter  131)  ;  and  a  ''Resolve  to  provide  for  preparing  and 
printing  a  special  report  on  the  birds  of  the  Commonwealth  " 
(ohapter  51). 

Publications. 

The  following  publications  were  issued  by  this  office  in 
1905,  most  of  which  may  I^  obtained  on  application  :  — 


. 

B^^es. 

Number. 

Dale  of  ItHie. 

AgrienltiiTiR  of  Massachusetts,  1904,     . 

794  « 

15,000 

June 

8. 

Farmers*  iiistitate  pamphlet, 

8 

800 

Jan. 

7. 

Crop  Report  No.  1,     . 

40 

3,900 

June 

3. 

Crop  Report  No.  2,     , 

40 

3,900 

July 

5. 

Crop  Report  No.  3,     . 

40 

3,900 

July 

31. 

Crop  Report  No.  4, 

40 

4,200 

Sept. 

1. 

Crop  Report  No.  5, 

40 

4,200 

Oct. 

2. 

Crop  ReiJort  No.  6, 

40 

4,300 

Nov. 

6. 

Nature  Leaflet  No.  26, 

4 

2,500 

March  14. 

Nature  Leaflet  No.  27, 

4 

1,500 

March  14. 

Nature  Leaflet  No.  28, 

8 

1,000 

May 

31. 

Nature  Leaflet  No.  29, 

8 

1 ,000 

Oct. 

11. 

Nature  Leaflet  No.  30, 

8 

1,000 

Oct. 

11. 

Nature  Leaflet  No.  31, 

8 

1,000 

Oct. 

16. 

NatUTC  Leaflet  No.  32, 

8 

1,000 

Oct. 

16. 

'  Inclnding  seventeenth  annual  report  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College,  178  pages. 


There  were  also  issued  in  pamphlet  form  the  following 
excerpts  from  the  <<  Agriculture  of  Massachusetts,"  1904: 
**  Producing  and  marketing  of  milk,"  by  Mr,  Frank  B,  Allen  ; 


XX 


BOARD   OF  AGRICULTUKE.     [Pub.  Doc. 


**The  hay  crop  in  Massachusetts,"  by  Prof.  Wm.  P.  Brooks  ; 
*'The  growing  of  mushrooms,"  by  Dr.  G.  E.  Stone ;  '*  Har- 
vesting and  marketing  apples,"  hy  Pi'of.  F.  A.  Waugh  ; 
**  Breeds  for  the  farm  and  farmers  as  poultry  breeders,"  by 
Mr.  John  H.  Robinson;  **  Bee  keeping:  how  to  meet  its 
dangers  and  difficulties,"  by  Mr.  Burton  N..  Gates  ;  and  the 
special  report  on  '*The  decrease  of  certain  birds,  and  its 
causes,"  by  Mr.  Edward  Howe  Forbush ;  also  the  annual 
reports  of  the  Chief  of  the  Cattle  Bureau,  the  Dairy  Bureau, 
and  the  State  Nursery  Inspector. 

Reprints  of  Nature  Leaflets  Nos.  4,  8,  14,  15  and  16  were 
also  issued  during  the  year. 


Legislative    Appropriations;    Board   of   Agriculture. 

IMS. 

19«6.i 

OVMTS  FOB  WHICH  APPBOPBIATBD. 

Appropriated. 

Used. 

Appropriated. 

Bounties  to  societies, 

$17,400  00 

$16,911  00 

$18,600  00 

Salaries  of  secretary  and  clerks, 

6,200  00 

6,200  00 

5,683  33 

Travelling  and  necessary  .ex- 

penses of  Board, 

1,600  00 

1,166  47 

1,200  00 

Lectures  before  the  Board,  etc.. 

600  00 

493  69 

100  00 

Dissemination  of  useful  infor- 

mation in  agriculture, . 

3,000  00 

2,985  77 

2,750  00 

Travelling  and  necessaiy  ex- 

4 

penses  of  the  secretary. 

500  00 

248  30 

450  00 

Printing  16,000  copies  of  ♦*  Ag- 

riculture of  Massachusetts,''  . 

6,000  00 

5,790  96 

5,800  00 

Work  of  the  Dairy  Bureau,  in- 

cluding salaries, . 

8,400  00 

8,400  00 

7,699  99 

State  nursery  inspection. 

1,000  00 

994  97 

1,000  00 

Incidental  and  contingent  ex- 

penses,   including    printing 

and  furnishing  extracts  from 

the  trespass  laws, 

1.100  00 

1,044  34 

900  00 

Special  report  on  the  birds  of 

the  Commonwealth,     . 

3,000  00 

272  50 

2,727  50* 

Totals,     .... 

$48,700  00 

$44,498  00 

$46,910  82 

1  Appropriations  for  1906  for  eleven  months,  ending  November  90  (Acts  ol 
1905,  chapter  211) . 
*  Unexpended  balance. 
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The  Legislature  of  1905  also  appropriated  $72,000  ^  to  be 
expended  under  the  direction  of  the  Chief  of  the  Cattle 
Bureaa  of  the  State  Board  of  Agriculture  for  exterminating 
contagious  diseases  among  horses,  cattle  and  other  animals. 

Speciai.  Report  on  Birds. 

Chapter  51  of  the  Resolves  of  1905  provides  **  that  there 
be  allowed  and  paid  out  of  the  treasury  of  the  Commonwealth 
a  sum  not  exceeding  tliree  thousand  dollars  for  preparing 
and  printing,  under  the  direction  of  the  State  Board  of  Agri- 
caltore,  in  an  edition  of  five  thousand  copies,  a  special  report 
OD  the  birds  of  the  Commonwealth,  economically  considered, 
to  include  the  facts  relating  to  the  usefulness  of  birds  and 
the  necessity  for  their  protection,  already  ascertained  by  the 
ornithologist  of  the  State  Board  of  Agriculture." 

The  ornithologist  of  this  Board,  Mr.  Edward  Howe  For- 
bosh,  has  the  matter  of  the  report  well  in  hand,  and  it  is 
expected  that  it  will  be  available  for  distribution  in  the  man- 
ner provided  in  the  resolve,  during  the  year.  The  report 
will  be  fully  illustrated,  and  will  be  a  very  valuable  addition 
to  bird  literature.  I  need  hardly  add  that  your  ornitholo- 
gist has  had  many  years'  experience  with  the  birds,  and  is 
without  question  one  of  the  foremost  authorities  on  their 
economic  relations. 

Press  Bulletins. 

We  have  continued  to  issue  these  abstracts  of  our  publi- 
cations during  the  year,  and  desire  to  thank  the  press  of  the 
State  as  a  whole  for  their  kindly  reception  of  them  and  the 
space  devoted  to  them.  This  forms  a  valuable  means  of 
placing  our  educational  publications  before  the  people  im- 
mediately upon  their  issue,  and  we  shall  continue  to  avail 
ourselves  of  it  so  long  as  these  short  bulletins  meet  with 
their  present  favor. 

Agricultural  Census. 

I  desire  to  call  the  attention  of  the  farmers  of  the  State 
to  the  census  of  agi'icultural  products  for  1905  soon  to  be 
taken  by  the  Bureau  of  Statistics  of  Labor.     They  can  add 

*  Including  $5,000  for  a  deflcieiicy  in  the  appropriation  in  the  year  1901. 
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much  to  the  effectiveness  of  the  work  by  preparing  them- 
selves in  a  measure  for  the  visit  of  the  enumerator,  making 
some  investigation  as  to  the  yields  and  value  of  their  cnips 
and  the  products  of  their  flocks  and  herds.  In  this  way 
they  will  be  prepared  to  answer  the  questions  asked  them 
intelligently,  making  the  work  of  the  enumerator  light,  as 
well  as  their  own,  and  conti*ibuting  to  an  accurate  and  valu- 
able census  of  the  agricultural  products  of  the  Common- 
wealth. 

Codification  and  Amendment  of  Laws. 

There  is  no  question  but  that  the  laws  relating  to  the  Board 
of  Agriculture,  the  agricultural  societies  and  the  system  of 
agricultural  machinery  in  gcneml  might  be  improved  by  a 
systematic  revision  and  codification.  The  Board  would  do 
well  to  consider  the  question,  and  be  prepared  to  present  a 
comprehensive  plan  for  such  a  codification  at  no  distant  date. 
In  my  judgment  such  a  mcjusure  should  provide  for  the  bring- 
ing of  all  the  departments  of  the  work  of  the  State  for  agri- 
culture under  the  direction  of  the  Board.  It  should  also 
provide  for  a  thorough  revision  of  all  the  laws  relating  to 
agi'iculture,  and  in  particular  allowing  the  agricultunil  soci- 
eties to  expend  the  money  I'eceived  as  bounty  from  the  C\)m- 
monwealth  in  institute  and  demonstration  work,  the  employ- 
ment of  expert  judges,  or  in  other  ways  for  the  improvement 
of  agriculture,  providing  that  these  meet  the  approval  of  the 
Board.  This  would  do  away  with  the  necessity  of  a  society 
holding  a  fair,  if  in  the  judgment  of  its  oflicers  and  officials 
of  the  Board  of  Agriculture  it  could  do  more  effective  work 
for  agriculture  in  some  other  manner.  There  are  numerous 
minor  changes  which  would  be  found  to  be  desirable,  and 
which  could  be  included  in  such  an  act  without  possibility  of 
objection  from  any  quainter. 

Resj^ctfully  submitted, 

J.  LEWIS   ELLSWORTH, 

Secretary. 
Boston,  Jan.  9,  1906. 
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8DMMAR1  OF  Crop  Conditions,  1905. 


The  weather  of  May  was  so  cold  and  dry  that  at  its  close 
aJ/  vegetation  was  very  backward  and  much  in  need  of  rain. 
ftstures  and  mowings  wintered  well,  but  owing  to  the  lack 
of  rain  there  was  little  feed  in  pastures,  and  mowings  were 
also  backward,  but  with  a  good  bottom  growth.  There  was 
a  fair  bloom  of  apples  for  an  off  year,  and  the  bloom  of 
pears,  peaches,  cherries  and  plums  was  unusually  heavy. 
Strawberries  bloomed  full,  though  late.  There  was  very  little 
injury  from  frosts.  Few  insects  appeared,  and  did  little 
damage.  Spraying  was  practically  confined  to  formers  mak- 
ing a  specialty  of  fipuit,  and,  while  all  use  insecticides  on 
their  potatoes,  comparatively  few  use  fungicides  to  prevent 
rot.  Farm  help  was  fairly  plenty ;  average  wages,  $20  per 
month  with  board,  and  $1.50  per  day,  or  higher,  without 
board.  There  was  a  slight  increase  in  the  acreage  of  corn 
and  decrease  in  that  of  potatoes. 

Insects  did  less  damage  than  usual  in  June.     Indian  corn 

was  from  a  week  to'  ten  days  late,  but  of  good  color  and 

growing  fast.     Haying  was  just  beginning  at  the  close  of 

the  month,  with  close  to  an  average  crop  of  good  (juality. 

The  acreage  of  forage  crops  was  materially  increased.    There 

were  numerous  reports  of  poor  germination  of  potatoes,  and 

the  crop  was  uneven  and  backward.     Early  market-garden 

crops  generally  yielded  well,  with  prices  somewhat  lower 

than  usual.     The  flow  of  milk  was  well  maintained,  with 

prices  for  butter  and  butter  fat  higher  than  for  some  time. 

Dairy  cows  were  somewhat  easier  to  obtain  than  formerly, 

with  prices  a  little  lower.     Pastures  were  short  and  dry  the 

first  of  the  montli,   but  improving  materially  towards  its 

close.     Strawberries  promised  a  fair  crop ;  cherries  were  an 
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excellent  crop ;  plums  and  pears  promised  only  light  yields  ; 
peaches  set  well;  apples  promised  well  for  a  non-bearing' 
year. 

Potato  bugs  were  more  common  in  July  than  for  sevei-al 
years ;  other  insects  doing  surprisingly  little  damage.    Indian 
corn  came  forward  rapidly  with  the  wanii  weather  of  the 
month,  and  at*its  close  was  little  below  the  nonnal.     Much 
of  the  crop  is  used  for  the  silo.     The  hay  crop  was  some- 
what l^elow  the  average  in  quantity,  but  of  excellent  quality 
and  secured  in  good  condition.     The  acreage  of  forage  crops 
was  slightly  increased,  but  needed  rain  at  the  close  of  the 
month.     Market-garden  crops  were  generally  good,  but  not 
extra,  with  prices  normal.      No  early  potatoes  were  dug, 
but  they  generally  promised  well.     Apples  fell  off  in  condi- 
tion during  the  month.     Pears  and  plums  only  light  crops  ; 
peaches  promised  a  good   crop ;  ciuinces  average ;  grapes 
and  cran1)erries  set  well.     Feed  in  pastures  was  in  unusually 
good  condition.     Rye,  oats  and  barley  were  good  crops, 
both  for  grain  and  forage. 

Indian  corn  advanced  rapidly  during  August,  and  at  its 
close  was  nearly  up  to  the  normal.  Only  two  correspond- 
ents reported  that  sweet  corn  was  raised  for  canning,  but 
it  is  grown  extensively  as  a  late  forage  crop.  Rowen  did 
not  promise  an  average  crop,  owing  to  drought  and  late 
cutting  of  first  crop.  Late  potatoes  threatened  to  be  con- 
siderably below  the  normal,  blight  and  rot  having  appeared. 
There  was  a  slight  increase  in  the  acreage  of  tolmcco  and  an 
excellent  crop.  Pastures  were  in  unusually  good  condition. 
Apples  dropped  badly,  but  were  above  the  average  for  an 
off  year ;  pears  only  a  light  crop ;  peaches  promised  an  un- 
usually lieavy  yield ;  grapes  set  well ;  cranberries  suffered 
from  winter-killing,  spring  frosts  and  insect  damage,  and 
only  promised  a  light  crop.  Oats  were  a  heavy  crop,  with 
barley  good  for  forage  and  the  silo. 

Indian  corn  did  not  ripen  as  rapidly  in  September  as  had 
been  hoped,  and  much  remained  unsecured.  An  excellent 
growth  of  stover  was  reported,  and  a  good  growth  of  ears. 
The  rains  greatly  improved  rowen,  but  it  still  was  some- 
what l)elow  the  normal,  and  much  unsecured  at  the  close  of 
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the  month.     Fall  seeding  was  delayed  by  wet  weather,  but 
that  pat  in  was  in  fine  condition.     Onions  were  consider- 
ably under  a  normal  crop,  and  were  of  small  size.     Potatoes 
closely  approached  a  total  feilure,  with  light  yield  and  much 
injury  from  rot  and  grabs.     Root  crops  generally  promised 
well.    Celery  was  doing  well,  though  not  especially  forward. 
Other  late  market-garden  crops  generally  promised  well. 
Apples  deteriorated,   and  a  light  crop  of  poor  quality  is 
all  that  was   promised;  pears   were   a  fair  crop;  peaches 
yielded  well,  but  suffered  severely  from  lains,  while  prices 
ruled  low ;  grapes  generally  yielded  well ;  cranbeiTies  only 
a  li^t  crop. 

The  final  report  of  the  season,  at  the  end  of  October, 
showed  that,  on  account  of  the  open  fall  and  the  absence  of 
killing  frosts,  the  corn  crop  was  given  ample  opportunity  to 
ripen,  and  the  result  was  a  cFop  considerably  above  the 
normal  in  value  of  stover  and  very  nearly  normal  in  value  of 
grain.  The  weather  was  also  very  favorable  for  curing  the 
stover.  Ensilage  corn  also  made  a  fine  growth,  and  was 
secured  in  good  condition  in  all  sections.  Root  crops  were 
generally  reported  to  be  good  average  crops,  and  they  gener- 
ally brought  good  prices  where  raised  for  market.  Potatoes 
rotted  badly,  and  the  crop  was  almost  a  total  failure  for  the 
State  as  a  whole.  Celery  was  a  good  crop,  as  were  other 
late  market-garden  crops.  Feed  in  pastures  was  unifonnly 
good  throughout  the  season,  and,  as  a  result,  farm  stock 
went  into  the  bams  in  good  flesh.  The  flow  of  milk  was 
reported  to  be  unusually  well  maintained  for  the  season. 
Less  &11  seeding  than  usual  was  done,  owing  to  continued 
wet  weather  in  August  and  September,  but  that  put  in  early 
was  reported  as  in  remarkably  fine  conditioif.  Seeding  after 
the  rains  made  a  good  catch. 

Prices   of  crops  raised  for  market  ranged  considerably 

higher,  as  a  whole,  than  for  the  past  few  years,  probably  in 

laige  measure  because  of  shortage  in  some  of  the  principal 

crope,  as  apples,  potatoes,  cranberries  and  onions.     Of  147 

correspondents  answering  the  question  as  to  prices  for  crops 

raised  for  market  compared  with  former  years,  6  spoke  of 

them  as  lower  than  usual,  90  as  average  or  above  average 
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and  51  as  higher  than  usual.  Prices  for  dairy  and  poultry 
products  ranged  slightly  above  even  the  high  levels  reached 
in  1904. 

Concerning  the  questions  as  to  *'most  profitable  crops" 
and  ''  least  profitable  crops,"  72  correspondents,  less  than  a 
majority,  considered  hay  to  have  been  among  the  most  profit- 
able crops ;  64,  corn ;  20,  apples ;  15,  potatoes ;  9,  sweet 
corn;  8,  oats;  8,  tomatoes;  7,  cabbages;  6,  onions;  G, 
tobacco  ;  and  5,  milk  ;  while  115  correspondents,  an  unusu- 
ally large  number  to  unite  on  any  one  crop,  reported  potatoes 
as  among  the  least  profitable  crops ;  17,  apples  ;  7,  onions  ; 
4,  hay ;  4,  cabbages ;  and  4,  cranberries. 

The  general  trend  of  prices  indicated  that  farmers  were 
generally  well  satisfied  with  the  season.  In  the  main,  good 
crops  were  secured,  and  where  shoi'tages  occurred  prices 
ruled  unusually  high.  Market  gardeners  generally  had  a 
profitable  season,  with  good  crops  and  average  prices. 
Dairymen  received  prices  averaging  a  little  better  than 
formerly  ;  milk  and  butter  fat  were  economically  produced, 
by  reason  of  good  pasturage ;  and  barns  and  silos  were  well 
filled  in  anticipation  of  winter.  Poultry  raisers  received 
good  prices  for  their  products.  Apples  were  as  good  a  crop 
as  could  l)e  expected  in  an  "  ofl'  year,"  and  brought  high 
prices.  Peaches  were  a  very  heavy  crop,  with  correspond- 
ingly low  prices.  Other  fruits  and  ben*ies  gave  fair  to  good 
yields,  and  brought  average  prices.  On  the  whole,  horti- 
culturists should  not  complain  of  the  season.  Of  the  149 
correspondents  answering  the  question  as  to  profits,  80  con- 
sidered the  season  to  have  been  a  profitable  one,  20  an  average 
season  for  profit,  13  fairly  profitable,  while  6  thought  that  it 
w^as  above  the  average  for  profit  and  30  that  it  was  not  a 
profitable  season. 

Massachusetts  Weather,  1905. 

[Compiled  from  Data  fusnished  by  the  New  England  Weather  Service.] 

The  weather  of  January  was  of  the  midwinter  type,  some- 
what intensified,  particularly  with  regard  to  temperature,  the 
monthly  mean  ranging  several  degrees  below  the  January 
normal  in  all  sections,  and  the  cold  weather  being  continuous. 
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without  the  usual  mild  period.  The  precipitation,  mostly 
snow,  did  not  depart  greatly  from  the  monthly  average,  but 
the  snow  was  badly  drifted,  thus  impeding  railroad  and  street 
car  traffic. 

Februan"  was  a  cold  month,  with  a  marked  prevalence  of 
fiiir  weather,  the  monthly  mean,  19.8°,  being  one  of  the 
lowest  on  record.  The  precipitation,  averaging  1.67  inches, 
was  much  below  the  monthly  normal,  and  mostly  in  the 
form  of  snow ;  but,  owing  to  the  low  temperature,  the  ground 
was  generally  covered  with  snow  throughout  the  month. 

The  weather  of  March  was  exceptionally  pleasant  for  this 
month,  there  being  an  entire  absence  of  the  severe  stonns 
frequently  prevalent.  The  temperature  was  lower  than  the 
average  until  the  closing  decade,  when  there  was  a  sudden 
change  from  winter  to  spring-like  weather.  The  snow  and 
ice  disappeared  gradually,  and  there  were  no  destructive 
freshets.  Weather  conditions  were  unfavorable  to  the  flow 
of  sap.  At  the  close  of  the  month  the  ground  was  generally 
bare. 

April  was  very  pleasant,  there  being  no  marked  departures 
from  the  average  in  the  several  elements  of  tcm|X)rature, 
precipitation  and  sunshine.  The  day  temperatures  were 
generally  below  the  average,  while  the  night  temperatures 
did  not  fall  as  low  as  usual  in  April.  The  precipitation, 
while  somewhat  below  the  average,  was  well  distributed. 
The  weather  conditions  were  generally  favorable  to  &rming 
operations. 

May  opened  with  cool  weather  until  the  6th,  when  there 
was  a  marked  rise,  with  temperatures  above  normal  until  the 
12th.  From  that  date  to  the  24th  the  weather  was  decidedly 
cool,  the  daily  mean  temperatures  ranging  from  2^  to  10° 
below  the  normal.  From  the  25th  to  the  close  of  tjie  month 
higher  temperatures  prevailed.  Frosts  occurred  from  the 
14th  to  the  24th,  with  some  damage  to  tender  vegetation. 
There  was  much  cloudiness  and  unsettled  weather,  but  also 
a  marked  and  general  deficiency  in  rainfall,  it  being  but 
little  over  half  of  the  normal  amount  for  May.  High  winds 
also  prevailed,  adding  to  the  droughty  conditions. 

During  the  first  five  days  of  June  the  nights  were  cool. 
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with  only  moderate  day  temperatures  and  little  or  no  rain- 
fell.  From  the  6th  to  the  8th  cloudy  weather  and  general 
rains  prevailed,  but  the  temperature  continued  low,  with 
light  frosts  on  the  9th.  Following  the  9th  the  temperature 
was  higher  and  the  nights  were  seasonably  wanii.  On  the 
18th  a  period  of  cloudy  weather  began,  extending  through  the 
22d,  with  heavy  rainfall,  2  inches  or  more  in  some  sections. 
The  temperature  remained  low,  but  with  clearing  weather 
rose  to  slightly  above  the  normal.  Considering  the  month 
as  a  whole  the  temperature  averaged  below  normal,  the  rain- 
fall much  above  normal,  and  the  sunshine  slightly  below  the 
usual  amount. 

Cool  weather  prevailed  during  the  first  four  days  of  July, 
with  showery,  unsettled  weather  but  from  the  5th  to  the 
20th  high  temperatures  prevailed,  both  for  the  days  and 
nights,  with  humidity  from  15  to  20  per  cent  above  the 
average.  The  warm  weather  was  broken  on  the  21st,  and 
comfortable  conditions  prevailed  until  the  end  of  the  month. 
The  rainfall  was  exceptionally  light,  except  in  a  few  instances 
of  several  IocaI  storms,  when  heavy  downpoui's  of  rain  oc- 
cuiTcd.  The  month  as  a  whole  was  very  near  the  normal  as 
regards  temperature,  the  cool  weather  of  the  opening  and 
closing  days  offsetting  the  warm  period.  The  rainfall  of 
the  month  was  one  of  the  smallest  on  record  for  July. 

August  opened  cool  and  cloudy,  with  local  showers. 
Following  the  2d  there  was  nearly  a  week  of  fair  weather, 
with  temperature  ranging  from  80°  to  87°  during  the  day. 
From  the  8th  to  the  13th  unsettled  conditions  prevailed, 
with  local  showei-s  and  thunderstorms.  The  13th  and  14th 
were  clear,  but  the  15th  and  16th  were  again  stormy.  From 
the  16th  to  the  24th  generally  clear  weather  prevailed,  with 
light  to  moderate  rains  on  the  24th  and  25th,  with  generally 
fair  weather  tintil  the  close  of  the  month.  The  temperature 
for  the  month  as  a  whole  was  nearly  normal,  and  the  rain- 
fall somewhat  below  normal,  though  not  enough  so  to  cause 
damage. 

September  opened  with  overcast,  unsettled  weather,  fol- 
lowed by  a  general  downpour  on  the  3d  and  4th,  the  rain- 
fall being  remarkably  heavy,  exceeding  in  most  instances 
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the  normal  fall  for  the  month.  Clear  to  partly  cloudy 
weather  followed  to  the  10th,  after  which  there  was  a  week 
of  cloudinessy  rains  and  fogs,  with  light  rainfall.  The  tem- 
peratures of  the  month  did  not  depart  greatly  from  the  Sep- 
tember averages.  The  day  readings  were  somewhat  below 
seasonal,  while  the  nights  were  generally  wanner  than  usual. 
Cool  spells  were  general  on  the  14th  and  15th  and  also  the 
26\h  and  27th,  with  light  frosts  in  the  interior.  As  a  whole, 
the  weather  was  very  unpleasant  for  September. 

The  weather  throughout  October  was  unusually  pleasant, 
and  in  some  of  its  elements  quite  abnormal.      There  was 
almost  continuous  sunshine,  there  being  only  four  days  on 
which  the  skies  were  wholly  overcast.     Light  showers  oc- 
curred in  some  part  of  each  week,  but  rainfall  was  small  in 
about  all  instances,  and  in  many  localities  the  amounts  were 
too  small  to  measure.     At  Boston  it  was  the  smallest,  with  a 
single  exception,  1897,  of  any  October  in  the  past  thirty- 
three  years.     Taking  the  month  as  a  whole,  the  temperatures 
ruled  high,  and  the  average  daily  excess  was  about  2^.     Dur- 
ing the  period  from  the  15th  to  the  20th  the  mercury  ranged 
unusually  high,  reaching  the  80's  in  some  localities.     The 
closing  decade  was,  however,  quite  cool,  with  the  tempera- 
tures on  several  days  decidedly  below  the  seasonal  average, 
during  which  killing  frosts  occurred,  and  in  many  sections 
freezing  weather  was  experienced.     Generally  speaking,  the 
weather  of  the  month  was  of  the  type  popularly  known  as 
*'  Indian  summer,"  i.e.,  warm  and  sunny,  with  light  winds, 
clear  to  hazy  skies  and  beautiful  sunsets. 

November,  like  October,  was  characterized  by  remarkably 
pleasant  weather,  with  an  abundance  of  sunshine.  There 
was  a  general  and  quite  marked  deficiency  in  the  precipita- 
tion, which  was,  however,  well  distributed  through  the 
month  and  over  the  temtory.  During  the  passage  of  cold 
waves  on  the  13th  and  14th  and  the  29th  and  30th  the  tem- 
perature fell  unusually  low  for  the  time  of  year,  and  the 
monthly  means,  as  a  rule,  were  somewhat  below  normal. 
The  chief  storm  of  the  month  was  that  of  the  28th  and  29th, 
during  which  general  copious  rains  occurred  in  most  sections, 
and  hig^b  winds  and  gales  prevailed  along  the  coast,  with 
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hurricane  force  in  some  southern  sections.  The  fair,  sunny 
weather,  with  moderate  temperatures,  was  very  favorable  to 
&rming  opei'ations  and  other  outdoor  pursuits,  and  main- 
tained meadows  and  pastures  in  good  condition,  supplying 
pasturage  in  many  sections  till  near  the  close  of  the  month. 
The  beginning  of  the  winter  season,  as  a  rule,  found  farming 
interests  in  a  very  satisfactory  condition. 

December,  as  a  whole,  was  a  very  pleasant  month  for  the 
season.  The  temperatures  were  moderate,  the  monthly 
means  being  above  the  average  in  all  sections.  The  precipi- 
tation was  about  the  average,  and  mostly  in  the  form  of  rain. 
Snow,  however,  fell  in  light  to  moderate  amounts  in  all 
sections  of  the  State.  Four  well-defined  storms  passed  over 
the  section  during  the  month,  namely,  those  of  the  2d  and 
3d,  10th  and  11th,  22d  and  23d,  and  29th  and  30th.  These 
caused  geneml  precipitation,  chiefly  rain,  except  that  of  the 
10th  and  11th,  during  which  nearly  all  of  the  snowfall  of  the 
month  occurred.  High  winds  and  destructive  gales  accom- 
panied the  storms  of  the  10th  and  11th  and  22d  and  23d. 
Owing  to  the  general  mildness  of  the  weather,  there  was 
little  frost  in  the  ground,  particularly  in  eastern  and  southern 
sections.  The  moderate  weather  was  very  favorable  to  out- 
door work,  and  there  was  more  or  less  plowing  done  in 
many  sections.  The  warm  weather  was,  "however,  unfavor- 
able to  the  ice  interests. 
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Meteorological  Observatort  of  the  Hatch  Experi- 
ment Station  (Massachusetts  Agricultural  Col- 
lege), Amherst. 

[LAtitadc,  42*  sr  48^**  N. ;  longitude,  72*  31'  10"  W.  Helgbt  of  barometer  above  ground, 
51  feet;  above  sea  level,  273 Ji  feet.    Height  of  wind  InBtrumenta,  72  feet.] 


Annual  Summary  von  1905. 


Prt$9Hre  (tn  Inches). 

Maxfmnin    nxluced    to    freezing,   30.M, 

IK>oember  1, 11  a.m. 
Minimum  reduced  to  freezing,  28.91,  .\prll 

6,  10  A.M . 
Maximum  reduced  to  freezing  and  sea 

level,  90.86,  December  1, 11  a.m. 
Minimum  reduced  to  freezing  and   sea 

level,  29.22,  April  6,  10  A.M. 
Mean  reduced  to  freezing  and  sea  level, 

30.019. 
Annual  range,  1.64. 

.iir  Teminrature  (»»  Degrees  F.).^ 

Highest,  9S.0,  July  10, 2.30  P.M. 

Lowest,  — 1:{.0,  January  24,  TuiO  a.m. 

Mean,  45J^. 

Mean  of  means  of  max.  and  min.,  46.1. 

Mean  sensible  (wet  bulb),  41.1. 

Annual  range,  106.0. 

Highest  mean  daily,  81.5,  July  IH. 

Lowest  mean  daily,  1.7,  January  6. 

Mean  maximum,  57.1. 

Mean  minimum,  35.0. 

Mean  daily  range,  22.1. 

Greatest  daily  range,  45.0,  June  9. 

Least  daily  range,  3.0,  June  12. 

Humidity. 

Mean  dew  point,  37.3. 
Mean  force  of  va[>or,  ..')65. 
Mean  relative  humidity,  76.5. 

Wind.  —  PrevaHing  Direction,  West. 
Summary  {Per  Cetii), 
West,  north-west,  13. 
South,  south-west,  11. 
South,  10. 
Xorth-west,  9. 
West,  8. 

Other  directions,  49. 
Total  movement,  46,442  miles. 


Greatest  daily  movement,  475  miles,  Jan- 
uary 4. 

Least  dally  movement,  1  mile,  June  22. 

Mean  daily  movement,  127  miles. 

Meai;  hourly  velocity,  5.3  miles. 

Maximum  pressure,  per  square  foot,  23.5 
pounds =60  miles  per  hour,  January 
4,  9  A.M.,  W.N.W. 

Precipitation  (in  Inches). 
Total  proclpitation,  rain  or  melted  snow, 

Numlier  of  days  on  which  .01  or  more 

rain  or  melted  snow  fell,  122. 
Snow  total,  in  inches,  40.0. 

Wettther. 

Mean  cloudiness  observed,  49  per  c>ent. 
Total  cloudiness  recorded   by  sun  ther- 
mometer, 1,977  hours  =  44  i>er  cent. 
NumlMn"  of  clear  days,  130. 
Numlicr  of  fair  days,  128. 
Num1x5r  of  cloudy  days,  107. 

Bright  .Sunshine. 

Numl)er  of  hours  recortled,  2,477=56  per 

c^nt. 

Dates  of  Frosts. 

I^st,  Mny  24. 
First,  Septcni))er  15. 

Dates  of  Snow. 

Last,  May  1. 

First,  November  9. 

Total  days  of  sleighing,  64. 

0{»les  of  60  or  More  Miles  per  Hour. 

January  4,  69  miles,  N.N.W.;  7,  52  mllos, 
E.S.E.;  25,  60  miles,  N.N.W.;  26,  5Q 
miles,  N.W. 

February  18,  60  mlle8,  W. 

March  19,  57  miles,  N.E, 

Aprill7,  eomilcfl,  W. 

Dcccmlier  80,  58  miles,  W. 


1  Temperature  in  ground  shelter. 


J.  E.  OSTRANDER,  Meteorologist. 
C,  U.  CIIADWICK,  Observer. 


MEETING  OF   THE  EXECUTIYE  COMMIHEE 


OF  THE 


Board    of  Agriculture 


1905. 


MEETE^G  OF  THE  EXECUTIVE  COMMIHEE,  ACTING 

FOR  THE  BOAED. 


B08T0K,  Feb.  2S,  1905. 

The  executive  committee  met  at  the  office  of  the  secretary 
in  Boston  this  day  at  11.30  a.m.,  a  majority  of  the  members 
being  present. 

A  communication  was  read  from  Mr.  O.  E.  Bradway,  del- 
egate from  the  Eastern  Hampden  Agricultural  Society,  stat- 
ing  that  said  society  and  the  people  of  Palmer  wished  to  be 
relieved  of  the  holding  of  the  public  winter  meeting  of  the 
Board  in  Palmer  in  December  next,  as  voted  by  the  Board 
at  the  annual  meeting,  on  account  of  inability  to  furnish 
required  hotel  accommodations. 
Voied^  To  grant  the  request. 

Voted^  That  the  invitation  extended  by  the  Worcester 
Agricultural  Society  and  the  Worcester  County  Hoiticul- 
tnral  Society  to  hold  the  meeting  in  Worcester  be  accepted. 

Vbled,  That  Mr.  Ross  be  added  to  the  local  committee 
of  arrangements  for  the  meeting. 

Voted,  That  Hon.  Wni.  R.  Sessions  be  appointed  in- 
spector to  the  fair  of  the  Hoosac  Valley  Agricultural  Society 
at  North  Adams. 

Voted,  That  the  1905  dates  for  the  fair  of  the  Massachu- 
setts Horticultural  Society  ]ye  changed  to  September  14,  15, 
16  and  17. 

Votedy  That  the  request  of  the  Bristol  County  Agricul- 
tural Society  for  change  of  dates  to  September  4,  5  and  6 
be  denied,  on  account  of  interference  with  dates  of  a  neigh- 
boring society. 


BUSINESS  MEETINGS 


OF  THB 


Board    of  Agriculture 
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SPECIAL  BUSINESS  MEETINGS  OF  THE  BOARD. 


A  special  business  meeting  of  the  Board  of  Agriculture 
was  held  at  the  New  American  Hotel,  Lowell,  on  Monday, 
July  24,  1905,  at  7.30  o'clock  p.m..  Second  Vice-President 
Pratt  presiding. 

Present:  Messrs.  Akerman,  Anderson,  Bradway,  Burt, 
Danforth,  Albert  Ellsworth,  J.  L.  Ellsworth,  Kilboum, 
Lane,  Jewett,  Mason,  Nye,  Paige,  Pease,  Perham,  Peters, 
Porter,  Pratt,  Richardson,  Ross,  Shaylor,  Turner,  Welling- 
ton, Williams  and  Worth. 

Dr.  Peters,  chief  of  the  Cattle  Bureau,  submitted  his 
seventh  semi-annual  report,  which  was  accepted. 

Voted  J  On  request,  to  change  the  dates  of  the  fair  of  the 
Amesbury  and  Salisbury  Agricultural  and  Horticultural 
Society  to  September  26,  27  and  28. 

A  special  business  meeting  was  held  at  Horticultural  Hall, 
Woitsester,  Tuesday  afternoon,  December  6,  after  adjourn- 
ment of  the  session  of  the  public  winter  meeting,  First  Vice- 
President  Sessions  presiding.  Most  of  the  members  of  the 
Board  were  present. 

The  committee  on  gypsy  moth,  insects  and  birds  pre- 
sented and  read  its  annual  report,  which  by  unanimous  vote 
of  the  Board  was  accepted  and  adopted. 

The  secretary  read  a  letter  from  Governor-elect  Guild, 
stating  that  on  account  of  illness  he  would  be  unable  to 
attend  the  reception  on  the  morrow.  On  motion  of  Mr. 
Jewett,  it  was 

Voted^  To  send  a  letter  of  sympathy  to  the  Governor- 
elect. 


summ:er  field  meeting 


OF  THS 


Board    of  Agriculture, 


AT 


LOWELL. 


JtjLT    25,    1905. 


SUMMER  MEETING  OF  THE  BOARD,  AT  LOWELL. 


The  sammer  field  meeting  of  the  Board  of  Agriculture 
\?as  held  at  the  grounds  of  the  Middlesex  North  Agricul- 
tural Society,  Lowell,  on  Tuesday,  July  25,  1905. 

At  9.30  o'clock  A.M.  Professor  Waugh  of  the  Massachu- 
setts Agricultural  College  showed  and  explained  various 
kinds  of  fruit  packages.  He  then  illustrated  and  explained 
the  preparation  of  Bordea\jx  mixture  for  the  prevention  of 
fungous  diseases.  There  was  also  a  demonstration  of  spray- 
ing by  a  large  spraying  apparatus,  with  power  generated  by 
an  engine. 

Mr.  P.  M.  Ilarwood,  general  agent  of  the  Dairy  Bureau, 
demonstrated  the  workings  of  the  Babcock  milk  testier,  and 
tested  samples  of  milk  brought  to  him.  He  also  exhibited 
and  explained  several  makes  of  milk  pails. 

Air.  Wm.  H.  Caldwell  of  Peterboro,  N.  IL,  gave  a  short 
address  on  the  points  to  look  for  in  the  selection  of  a  dairy 
cow,  using  three  cows  in  his  demonstration. 

Mr.  W.  D.  Rudd  of  Boston  spoke  of  the  chicken  the  mar- 
ket wants ;  and  Mr.  Wm.  Murphy,  also  of  Boston,  illustrated 
the  killing  and  picking  of  chickens  for  market. 

Dinner  was  served  in  Agricultural  Hall  by  the  ladies  of 
Dracut  Grange,  and  350  or  more  sat  down  to  a  dinner  excel- 
lent in  quality  and  ample  in  supply. 

At  the  conclusion  of  dinner,  at  1  o'clock,  Secretarv  KUs- 
worth  introduced  Mr.  Ilenrv  S.  Perham  of  Chelmsford,  a 
meml>er  of  the  Board,  as  toastmaster. 

The  principal  address  was  by  Ex-Go  v.  X.J.  Bachelder  of 
New  Hampshire,  whose  subject  was  **  Matters  of  importance 
in  rural  l>etterment."  Brief  remarks  were  made  by  Worthy 
Master  Hadley  of  the  New  Hampshire  State  Grange,  by 
Worthy  Master  Ladd  of  the  Massachusetts  State  Grange, 
and  hy  Secretary  Ellsworth. 
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Shortly  after  2  o'clock  a  large  party  of  men  and  women 
present  were  conveyed  in  special  electrics  to  the  C.  I.  Hood 
farm  in  Tewksbury,  to  view  the  fine  herd  of  «Iersey  cattle 
there,  to  note  the  sanitary  arrangements,  care  given  the 
anitnals,  etc.,  under  the  personal  direction  of  Messrs.  C.  I. 
Hood,  Julian  Hood  and  Superintendent  Dodge.  The  return 
to  Lowell  was  made  in  time  to  enable  the  visitors  to  take  the 
late  afternoon  trains  home. 

The  day  proved  an  excellent  one  for  the  demonstrations, 
and  the  programme  was  carried  out  with  entire  success.  It 
was  estimated  that  more  than  500  persons  attended  this  field 
meeting,  which  has  been  referred  to  by  the  press  as  the  best 
meeting  the  State  Board  of  As^riculture  ever  held. 

An  abstract  of  the  address  of  Ex-Governor  Bachelder 
follows. 
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MAITERS  OF  IMPORTAJfCE  IN  RURAL  BETTERMENT. 


BY   EX. -GOV.    N.    J.    BACHELDEK,    CONCORD,    N.    H. 


It  is  somewhat  unusual  for  a  citizen  of  New  Hampshire  to 
sitmpt  to  instruct  or  entertain  a  Massachusetts  audience 
upon  any  subject  whatever,  for  we  have  become  accustomed 
to  look  to  Massachusetts  as  the  fountain  head  of  all  that  is 
good  in  art,  litemture  and  refinement,  and  the  source  of  all 
that  haa  actuated  the  formation  of  political  parties  and  reli- 
gious creeds.     Why  should  w^e  not  look  to  Massachusetts  for 
all  that  19  sound  and  reliable  in  agricultural  teaching  ?    I  give 
your  State  as  much  credit  for  leadership  in  agriculture  as 
in  the  other  mattei-s  to  which  I  have  referred,  and  it  is  with 
much  embarrassment  that  I  attempt  to  say  a  word  upon  this 
occasion.    I  find  some  excuse  for  attempting  it  in  the  fact 
that  the  lines  seimrating  the  New  England  States  are  not 
very'  broad  or  very  high ;  and  while  we  are  citizens  of  our 
respective  States,  we   are   citizens   of  Xew  England  in  a 
fuller  sense  than  ever  Ijefore.     Subdivisions  of  the  town, 
county.  State  and  country  have  less  significance  tlian  for- 
merly, and  our  thoughts  and  interests  should  be  broadened 
in  the  same  degree.     The  lines  encircling  the  school  district 
seemed  alx>ut  as  distant  from  the  home  of  our  grandparents 
as  do  the  lines  bounding  our  country  beyond  the  Philippines 
to  the  present  generation ;  and  our  interest  in  rural  better- 
ment should  be  of  a  similar  comprehensive  nature.     We 
should  not  inquire  as  the  man  prayed  for  blessings,  upon 
"  me  and  my  wife,  my  son  John  and  his  wife,  us  four  and 
no  more,'*  but  as  to  how  we  can  better  the  conditions  of 
agriculture  in  the  nation,  trusting  to  our  own  efforts  to  reap 
the  benefits  that  will  come  to  all  engaged  in  it.     Our  aim  is 
not  to  improve  conditions  in  our  own  town  or  our  own  State, 
or  even  in  our  own  industry,  but  to  improve  conditions  every- 
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where ;  and  for  a  few  moments  we  will  forget  that  we  are 
citizens  of  Massachusetts  or  New  Hampshire,  but  Americans 
in  the  broadest  sense  of  the  word. 

Agriculture  the  Basis. 

We  hear  a  great  deal  about  the  importance  of  agriculture 
as  the  great  basic  industry  of  the  country,  upon  which  all 
other  industries  depend ;  but  comparatively  few  people 
appreciate  the  full  significance  of  such  a  statement.  The 
volume  of  agricultural  products  can  be  expressed  in  figures 
and  the  number  of  people  engaged  in  agricultural  pursuits 
stated,  both  of  which  are  so  vast  as  to  be  ahnost  staggering, 
and  yet  convey  no  comprehensive  idea  of  the  important 
place  that  agriculture  fills  in  the  business  of  the  country, 
because  its  relation  to  other  industries  is  not  therein  indi- 
cated. The  dependence  of  manufacturing,  transportation 
and  commercial  affairs  for  prosperity  upon  the  prosperity  of 
agriculture  is  the  vital  point  in  the  great  supremacy  of  this 
industry.  The  patriotic  statesman  who  most  sincerely  desires 
to  contribute  to  national  wealth  and  national  prosperity  will 
most  effectually  accomplish  his  purpose  by  contributing  to 
the  promotion  and  development  of  agriculture. 

To  do  this  means  something  more  than  producing  crops 
and  feeding  stock,  for  it  means  making  such  efforts  as  will 
enable  every  farmer  to  produce  crops  and  feed  stock  at  an 
increased  profit.  Those  men  and  women  who  have  worked 
out  diflScult  problems  in  agriculture  and  established  princi- 
ples that  have  become  a  science  are  entitled  to  as  much  honor 
as  those  who  have  manifested  their  patriotism  in  the  discus- 
sion of  important  public  questions  or  directed  great  public 
matters.  In  a  smaller  way,  those  who  have  been  leaders  in 
the  adoption  of  scientific  methods  in  the  operation  of  their 
farms,  furnishing  object  lessons  for  those  inclined  to  follow 
rather  than  lead,  are  as  much  entitled  to  be  termed  patriots 
as  those  who  have  rendered  the  people  loyal  service  in  the 
management  of  public  affairs.  A  person  can  become  a 
patriot  in  building  up  agriculture,  either  working  for  him- 
self or  for  the  advantage  of  others,  as  well  as  in  the  super- 
vision of  affairs  which  depend  upon  agriculture  for  a 
foundation. 
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Up-to-Date  Methods. 

An  important  matter  in  rural  betterment  is  the  adoption 
of  progressiTe,  up-to-date  methods.     If  there  is  a  &rm  in 
New  £agland  of  good  soil  workable  by  machinery  that  is 
not  producing  as  good  crops  as  ever  in  the  past,  it  is  because 
it  has  been  improperly  handled.     There  is  no  more  reason 
for  this  class  of  farms  wearing  out  than  for  roads  wearing 
out.    When  a  person  runs  in  debt  for  a  farm  and  pays  for  it 
in  eight  years  from  legitimate  farming,  and  puts  $10,000  in 
the  savings  bank,  and  another  person  in  the  same  neighbor- 
hood with  the  same  kind  of  a  farm  allows  it  to  be  taken  by 
the  mortgagee  within  four  years;  when  one  person  in  a 
nei^borhood  doubles  the  production  of  his  farm  in  four  years 
from  the  resources  of  the  farm,  and  another  allows  the  prod- 
ucts to  deteriorate  50  per  cent  in  the  same  time ;  when  one 
person  makes  $10,000  in  ten  years  breeding  and  selling  cat- 
tle upon  a  remote  New  England  farm,  and  another  loses  a 
like  amount  that  he  inherited  in  the  same  business  in  the 
same  time,  —  there  is  evidence  of  some  other  fault  with 
farming  than  unfavorable  natural  conditions.     There  is  not 
an  acre  of  productive  soil  in  New  England  that  cannot  be 
worked  at  a  profit  if  progressive,  up-to-date  methods  are 
practised.     One  of  the  chief  reasons  for  decline  in  agricul- 
ture in  the  past  was  the  failure  to  change  methods  in  accord 
with  changed  conditions.     There  is  now  a  strong  tendency 
towards  New  England  farms  with  the  adoption  of  modern 
methods  of  farming.     The  science  of  agriculture  is  becom- 
ing rapidly  established,  and  its  application  to  the  cultivation 
and  fertilization  of  the  soil,  to  the  breeding  and  feeding  of 
animals,  to  the  suppression  of  insect  diseases  and  fungous 
pests  and  to  handling  and  storing  farm  products,  is  already 
working  a  revelation  in  agriculture  that  will  be  far-reaching 
in  results.     It  is  our  duty  to  recognize  and  promote  this 
matter,  in  the  interest  of  rural  betterment. 

The  Summer  Business. 

The  rural  sections  of  New  England  are  peculiarly  adapted 
to  the  establishment  of  summer  homes  ;  and  during  the  past 
ten  rears  I  have  given  my  best  thought  and  most  earnest 
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effort  to  promoting  this  movement.  I  am  aware  that  the 
summer-home  citizen  does  not  add  materially  to  the  agri- 
cultural production  of  a  State,  but  he  does  add  v^ry  materi- 
ally to  the  financial  welfare  of  the  farmer.  I  can  refer  you 
to  towns  in  which  the  value  of  the  entire  real  estate  has 
doubled  in  ten  years  from  the  effect  of  the  summer  business ; 
to  towns  where  there  is  a  market  at  better  prices  during  two 
or  three  months  in  the  year  for  about  every  product  of  the 
farm  than  are  obtained  at  retail  in  Faneuil  Hall ;  and  to  in- 
stances where  a  little  boy  has  received  $500  in  a  season  for 
fir-balsam  pillows,  the  material  for  which  was  gathered  from 
his  father's  forest ;  and  where  a  little  girl  has  received  $300 
from  the  sale  of  sweet  peas  grown  in  her  garden.  The  ex- 
penditure of  vast  sums  of  money  in  improving  old  farms,  as 
was  done  by  a  worthy  citizen  of  Lowell  in  improving  a  &rm 
in  one  of  our  country  towns  to  the  amount  of  $100,000, 
enables  about  every  person  in  the  town  to  derive  financial 
benefit.  Every  occupation  and  profession  is  included  in  the 
list  of  beneficiaries,  for  not  only  carpenters,  masons,  painters 
and  blacksmiths  come  in  for  a  share,  but  traders,  doctors, 
lawyers  and  ministers  derive  benefit  therefrom.  The  money 
that  these  people  earn  helps  to  buy  the  farmer's  products  as 
well  as  the  money  that  pays  for  supplies  for  the  summer 
resident's  family.  The  sum  of  money  annually  left  in  New 
Hampshire  from  the  summer  business  is  estimated  at  $8,- 
000,000,  —  an  amount  equal  to  the  value  of  the  annual  hay 
crop  of  the  State.  The  important  matter  in  this  connection 
is  to  stimulate  our  farmers  to  cater  to  this  market  to  a 
greater  extent,  and  to  induce  a  few  hundred  ambitious,  en- 
ergetic farmers  to  engage  in  poultry  raising,  market  garden- 
ing, fruit  growing  and  cream  production,  with  this  market 
especially  in  view.  The  summer  business  is  bound  to  ulti- 
mately add  to  agricultural  prosperity,  as  well  as  to  the  social 
and  aesthetic  advancement  of  the  localitv.  I  have  referred 
sjiecially  to  the  section  of  New  England  with  which  I  am 
most  familiar,  and  the  same  possibilities  exist  in  a  greater 
or  less  degree  in  the  rural  sections  of  all  the  New  England 
States. 
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Agricultural  Colleges. 

Bxati  bettennent  demands  a  sincere  interest  in  this  direc- 
tion by  the  managers  of  agricultural  colleges,  and  a  recogni- 
tion by  them  of  the  advantages  to  be  derived  by  agriculture 
sod  ibe  country  from  the  training  of  men  to  engage  in  &rm- 
ing.    Short  courses  should  be  made  prominent  and  popular, 
and  the  boys  taken  from  the  &rm  without  rigid  require- 
ments in  scholarship;  and  the  influence  of  the  institution 
daring  their  stay  should  be  such  that  they  will  return  to  the 
fiEtrm  enthusiastic  in  the  work.     Those  institutions  open  to 
the  admission  of  girls  should  provide  them  with  training  in 
the  important  matter  of  housekeeping  and  home-making. 
It  is  as  important  that  they  know  how  to  make  a  loaf  of 
bread  as  that  they  are  familiar  with  the  ornamental  features 
of  omr  modem  educational  system.     We  recently  heard  one 
of  the  most  intelligent  ladies  in  New  Hampshire  say  in  dis- 
cussing this  question  that  she  had  daily  reason  to  regret  that 
her  education  fitiled  to  such  an  extent  to  instruct  her  in  the 
duties  of  caring  for  a  home  and  rearing  a  family  of  children. 
In  some  States  the  agricultural  college  is  in  full  accord 
with  the  interests  of  the  farmers,  placing  the  agricultural 
departments  of  the  institution  in  a  prominent  position,  and 
by  special  eflbrt  having  secured  a  goodly  number  of  students 
for  this  department.     On  the  other  hand,  it  is  claimed  that 
in  some  States  the  agricultural  feature  of  the  college  is  but 
little  more  than  a  burlesque,  existing  in  name  to  obtain  the 
influence  of  farmers  in  securing  appropriations  from  State 
Legislatures  to  educate  men  and  women  into  other  avoca- 
tions and  professions.     Under  such  conditions  the  number 
of  students  in  the  agricultural  courses  is  of  necessity  small, 
and  this  fact  is  cited  in  evidence  of  the  assertion  that  there 
is  little  demand  for  such  instruction. 

We  do  not  take  the  position  that  the  industrial  colleges 
should  teach  nothing  but  agriculture,  for  we  recognize  the 
importance  and  value  of  instruction  in  other  industrial  pur- 
suits ;  but  we  do  take  the  position  that  aid  to  agriculture 
should  not  be  used  simply  as  an  excuse  for  securing  the 
appropriations  that  establish  and  support  these  institutions. 
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We  assert  that  agricalture  has  safiered  in  the  past  by  the 
withdrawal  of  some  of  its  ablest  followers  to  engage  in  other 
occupations  and  professions,  and  that  the  agricultural  col- 
leges can  do  patriotic  work  by  causing  students  to  be  sur- 
rounded by  an  atmosphere  impregnated  with  agricultural 
spirit  and  agricultural  loyalty. 

We  believe  it  should  be  our  aim,  wherever  appropriations 
are  asked  for  by  these  institutions,  and  whenever  policies 
are  being  established  through  the  appointment  of  college 
officials  or  the  adoption  of  regulations,  to  see  to  it  that  agri- 
culture is  kept  at  the  front,  and  that  the  training  of  students 
to  become  practical  farmei*s  or  instructors  in  agriculture  be 
not  relegated  to  the  rear.  Such  effort  as  this  is  of  the  most 
patriotic  nature,  and  contributes  to  the  welfiure  of  the  people 
in  general ;  for  whatever  promotes  more  intelligent  cultiva- 
tion of  the  soil  promotes  greater  prosperity  among  all  the 
people.  The  spirit  of  conunercialism  has  permeated  the 
leaders  in  every  industry  and  profession,  and  in  some  in- 
stances made  money-making  a  greater  incentive  to  activity 
than  the  promotion  of  principles  that  are  important.  This 
tendency  has  been  recognized  by  educational  institutions  of 
all  kinds,  and  prominence  given  to  those  departments  that 
fit  people  for  making  the  gi*eatest  amount  of  money  for 
themselves,  and  sometimes  to  the  neglect  of  those  depart- 
ments that  fit  people  for  promoting  great  fundamental  indus- 
tries. It  is  important  to  see  that  not  merely  farmers,  but 
the  great  cause  of  agriculture,  does  not  suffer  by  the  trend 
of  the  industrial  colleges  away  from  this  industry  which 
they  were  primarily  established  to  promote,  and  chiefly  in 
the  interest  of  which  they  are  supposed  to  be  maintained. 

Agriculture  in  Public  Schools. 

The  introduction  of  agricultural  studies  in  public  schools 
will  have  far-reaching  effect  in  the  development  of  agricul- 
tural sentiment  and  in  popularizing  the  agricultural  industry. 
All  true  reform  movements  begin  with  the  people,  and  but 
little  progress  will  be  made  in  this  matter  until  the  people 
demand  it.  It  is  becoming  recognized  by  educational  ex- 
perts, in  response  to  this  demand,  that  mental  developm'ent 
can  be  obtained  as  effectively  through  the  study  of  such  sub- 
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jects  as  afford  information  to  the  student  as  through  the  study 
of  sach  matters  as  only  afford  mental  discipline.     Mental 
deTelopment  will  result  from  the  study  of  plants  and  trees 
that  one  comes  in  contact  with  every  day,  and  the  processes 
of  nature  by  which  the  elements  of  the  atmosphere  and  the 
elements  of  the  soil  are  combined  to  produce  those  plants 
and  trees,  as  well  as  from  committing  to  memory  the  height 
of  the  principal  peaks  of  the  Rocky  Mountains  or  the  names 
of  the  rivers  of  Hindoostan.     It  is  admitted  that  a  boy  or 
girl  will  be  educated  while  studying  the  nature  and  compo- 
sition of  the  rocks  which  are  passed  every  day,  or  the  names 
and  habits  of  the  birds  that  constantly  fly  over  their  heads, 
as  well  as  by  the  study  of  the  dead  languages  or  the  almost 
meaningless   problems  of  higher  mathematics.      Life   will 
seem  broader  and  deeper  and  happier,  whatever  the  occupa- 
tion or  profession  followed,  by  reason  of  knowing  something 
about  the  plants,  trees,  rocks,  birds  and  soils  with  which  one 
is  constantly  coming  in  contact,  than  it  would  seem  if  ignorant 
of  these  matters,  although  able  to  do  some  of  the  things  once 
considered  necessary  for  an  education.     This  is  an  impoiixint 
function  of  nature  studies  and  of  the  more  intensive  course 
known  as  principles  of  agriculture.     Instruction  in  this  mat- 
ter is  now  included  in  the  normal  school  training  in  some  of 
the  States,  and  introduced  in  the  public  schools  of  those 
States.     We  do  not  contemplate  in  this  matter  teaching  how 
to  grow  com  or  fruit,  but  to  impart  information  upon  the 
operations  of  nature  that  cause  corn  and  fruit  to  grow,  and 
the  underlying  principles  which  cause  a  combination  of  the 
elements  of  the  atmosphere  and  of  the  soil  to  combine  in 
producing  the  magnificent  forests  and  bountiful  crops. 

Highway  Improve>ient. 

It  would  be  ridiculous  for  a  person  to  come  to  Massa- 
chusetts and  advocate  the  advantages  of  good  roads  in  secur- 
ing rural  betterment,  for  of  all  the  States  Massachusetts 
stands  at  the  head  in  liberal  expenditure  of  money  on  high- 
ways. There  is  no  valid  reason  why  the  public  roads  of 
every  State  should  not  be  improved  in  the  same  ratio  as  the 
bouses  in  which  the  people  live,  the  carriages  in  which  they 
n'de   the  buildings  in  which  they  educate  their  children  and 
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the  churches  in  which  they  worship.  In  many  sections  of 
the  country  the  purse  strings  of  individuals  have  been  loos- 
ened easier  for  comforts  and  luxuries  than  the  purse  strings 
of  public  treasuries  for  the  improvement  of  roads.  We 
recognize  the  leadership  shown  by  Massachusetts  in  greater 
equality  in  this  matter. 

The  phase  of  road  improvement  that  I  desire  to  empha- 
size is  through  national  aid  to  road  construction,  with  the 
hope  of  arousing  the  farmers  to  active  efforts  to  secure  it. 
The  farmers  have  been  loyal  to  the  interests  of  the  nation  in 
every  emergency  in  the  past.  They  have  contributed  their 
full  share  in  proportion  to  their  wealth  to  the  revenues  for 
the  support  of  the  government.  The  ablest  statesmen  and 
most  successful  business  men  contributing  to  the  develop- 
ment and  prosperity  of  the  country  point  to  the  fitrms  as 
their  birthplace,  and  we  refer  to  them  as  the  farmers'  con- 
tribution to  State  and  nation.  When  our  country  has  been 
in  danger  from  internal  dissensions  or  external  foes,  result- 
ing in  bloodshed,  the  farmers'  boys  have  responded  nobly 
in  her  defence,  and  many  of  them  never  returned  to  homes 
that  mourn  their  loss.  We  have  uncomplainingly  contrib- 
uted our  share  to  the  enormous  expenditures  of  the  national 
government  for  river  and  harbor  improvements,  the  construc- 
tion of  canals  and  the  erection  of  costly  buildings  in  our 
great  cities,  and  we  do  not  regret  it.  We  now  ask,  in  the 
name  of  justice  and  equity,  that  national  aid  be  granted  for 
the  improvement  of  highways.  This  involves  the  estab- 
lishment of  no  new  policy,  but  the  extension  of  a  former 
policy.  We  ask  the  loyal  support  of  those  who  have  been 
benefited  by  our  contribution  to  other  public  matters  to 
which  I  have  referred.  I  believe  I  have  authority  to  say  that 
the  farmers  of  the  nation,  representing  more  than  a  third  of 
our  population,  are  practically  unanimous  in  favor  of  such  a 
movement,  and  will  give  it  their  unqualified  support. 

The  Parcel  Post. 

While  all  classes  of  people  sending  packages  from  one 
locality  to  another  would  be  benefited  by  the  establishment 
of  a  parcel  post  in  the  post-oflSce  department  of  the  govern- 
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ment,  the  dwellers  in  rural  sections  would  be  specially  ben- 
efited thereby.  The  parcel  post  is  a  logical  sequence  to 
raral  mail  delivery ,  and  by  this  means  the  parcels  mailed 
would  t)e  taken  direct  to  the  houses  of  the  people  upon  rural 
delivery  routes,  which  facilities  do  not  exist  in  express  com- 
|»ny  service.  Rural  mail  carriers  could  collect  and  deliver 
several  times  the  present  amount  of  mail  matter  without 
material  cost,  and  through  the  receipts  from  a  parcel  post 
system  the  annual  deficiency  arising  from  the  rural  delivery 
system  might  be  reduced.  The  post-oflSce  department  that 
has  hitherto  turned  a  cold  shoulder  toward  the  parcel  post 
innovation  now  reconmiends  a  local  parcel  post  over  sepa- 
rate rural  routes.  This  is  not  what  the  people  ought  to 
have,  but  might  act  as  an  opening  wedge  to  something  bet- 
ter. Some  one  ha.s  remarked  that  there  are  three  great 
objections  to  the  establishment  of  a  general  jmrcel  post, 
namely,  the  Pacific  Express  Comjmny,  the  Wells,  Fargo 
Express  Company  and  the  American  Express  Company.  It 
must  be  admitted  that  the  influence  of  these  companies  for 
retaining  a  profitable  business  is  tremendous  ;  but  the  profits 
of  a  few  thousand  stockholders  in  these  companies  should  not 
stand  in  the  way  of  the  legitimate  privileges  of  80,000,000 
people.  The  diflference  to  millions  of  people  between  send- 
ing a  package  by  express  for  25  cents  and  by  parcel  post  for 
6  or  8  cents,  and  in  the  latter  case  to  the  door  of  rural  con- 
signees, is  an  argument  that  should  be  given  attention  by 
those  in  authority  in  the  matter. 

We  understand  that  all  the  leading  countries  of  Europe 
have  the  parcel  post.  In  Germany  the  rates  for  distances  up 
to  46  miles  are  :  11  pounds,  6  cents  ;  22  pounds,  12  cents; 
33  pounds,  18  cents;  44  pounds,  24  cents;  110  pounds, 
60  cents.  In  all  Germany,  including  Austria,  11  pounds 
are  carried  for  12  cents.  In  Switzerland,  up  to  62  miles, 
110  pounds  are  carried  for  60  cents.  The  general  rates  are  : 
1  pound,  3  cents;  5  pounds,  5  cents;  11  pounds,  8  cents; 
22  pounds,  17  cents;  33  pounds,  23  cents;  44  pounds, 
33  cents.  The  rates  in  other  countries  vary  somewhat,  but 
are  not  substantially  diflferent.  In  Great  Britain,  or  the 
United  Kingdom,  the  rates  are :  1  pound  or  less,  6  cents ; 
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2  pounds,  8  cents ;  3  pounds,  10  cents ;  4  pounds,  12 
cents ;  5  pounds,  14  cents ;  6  pounds,  16  cents ;  7  pounds, 
18  cents  ;  8  pounds,  20  cents  ;  9  pounds,  22  cents ;  10  pounds, 
24  cents.  In  Ital}^  6^  pounds  are  carried  for  12  cents 
and  11  pounds  for  20  cents.  In  Hungary  an  11-pound  pack- 
age is  carried  up  to  10  miles  for  7  cents,  and  to  any  point  in 
the  kingdom  for  15  cents.  In  22  countries  that  have  the 
jmrcel  post  the  weight  limit  is  11  pounds.  Congressman 
Henry  of  Connecticut  introduced  a  bill  at  the  last  session  of 
Congress,  which  will  be  reintroduced  at  the  next  session, 
providing  for  the  establishment  of  a  parcel  post,  with  rates 
under  3  ounces  in  weight,  1  cent ;  3  to  6  ounces,  2  cents ; 
6  to  9  ounces,  3  cents ;  9  to  12  ounces,  4  cents ;  12  to  16 
ounces,  5  cents ;  and  2  cents  for  each  additional  pound  or 
fraction  of  a  pound,  making  the  limit  11  pounds  for  25  cents. 
The  farmers  of  the  country  should  be  heard  in  favor  of  this 
or  other  similar  measure  in  the  interest  of  rural  betterment. 

Organization. 

The  important  matter  in  this  discussion  is  the  means  of 
securing  these  advantages  for  rural  communities.  More  pro- 
gressive and 'up-to-date  agriculture  may  be  promoted  through 
the  active  efforts  of  boards  of  agriculture,  dairy  and  horti- 
cultural societies  and  agricultural  fairs,  and  a  liberal  policy 
on  the  part  of  the  State  in  support  of  these  organizations. 
The  summer  business  may  be  materially  extended  by  liberal 
and  judicious  advertising.  The  other  matters  to  Tvhich  we 
have  referred  can  only  be  secured  by  the  co-operation  of 
farmers  through  organization.  It  is  the  method  adopted  by 
those  engaged  in  other  industries  and  the  professions.  This 
does  not  imply  that  farmers  should  resort  to  action  of  an 
antagonistic  nature  towards  any  other  industry,  or  institute 
boy  cots  and  strikes  in  their  own.  It  implies  that  the  farm- 
ers should  depend  more  upon  co-operative  effort  among 
themselves  in  securing  just  recognition  in  schools,  colleges. 
State  Legislatures  and  Congress,  and  less  upon  what  the 
other  fellows  are  voluntarily  inclined  to  give  them.  It  im- 
plies organization  for  constructive  objects,  rather  than  de- 
structive purposes.     It  may  be  through  organizations  for 
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«M5n  Bpeoifie  object,  or  it  may  be  through  that  great  national 
oro^aoLzation,  the  grange,  which  champions  the  farmers'  in- 
terests   in    every  worthy  direction.     After  an  existence  of 
nearly  forty  years,  it  stands  unrivalled  in  the  country  as  a 
representative  of  the  agricultural  interests  and  the  farmers' 
\w'elfttre.        It  combines  social   enjoyment,   mental  develop- 
nient,    ancL   through  co-operation  the  means  of  awakening 
public  sentiment  in  favor  of  legitimate  legislation,  that  can- 
not be  obstructed  by  combined  wealth  or  the  subterfuges  of 
^wily   seb.emers.     It  is  the  farmer's  improved  machine  for 
planting,  cultivating  and  harvesting  his  crop,  which  is  the 
most    important  of  all,  noble  manhood  and  helpful  woman- 
hood,  and  the  opportunity  to  secure  for  themselves  through 
fair  conditions  a  rig"htful  share  of  the  rewards  for  honest  toil, 
to  the  end  that  the  activity  in  rural  communities  may  regain 
its  early  standing  and  agriculture  return  to  its  rightful  place 
at  the  head  of  all   the  industries  of  New  England,  and  her 
followers  the  true  noblemen  of  the  land. 


PmiC  WINTER  MEETING  OF  THE  BOARD, 

AT   WORCESTER. 


Tbe  annual  public  winter  meeting  of  the  State  Board  of 
Agriculture  was  held  at  Horticultural  Hall,  Worcester,  on 
Tuesday,  Wednesday  and  Thursday,  December  5,  6  and  7. 
The  weather  was  unusually  favorable,  being  generally  clear 
and  moderately  cool. 

The  meeting  was  called  to  order  at  10  a.m.,  by  Secretary 
Ellsworth,  who  introduced  First  Vice-President  William  R. 
Sessions  as  the  presiding  officer  for  the  morning  session. 

Prayer  was  offered  by  Rev.  A.  W.  Hitchcock  of  Central 
Churdi,  Worcester. 

The  Chair.  We  meet  in  the  beautiful  and  enterprising 
city  of  Worcester  through  the  invitation  of  its  people,  in 
connection  with  various  societies  here,  and  the  mayor  is 
present  to  welcome  us  in  behalf  of  the  city.  We  will  listen 
to  him. 

ADDRESS   OF  WELCOME,   BY  HIS  HONOR  WALTER 

H.    BLODGET. 

Mr.  President  and  gentlemen  :  Among  the  pleasures  which 
come  to  the  mayor  of  a  city,  and  which  are  mixed  up  with 
the  many  troubles  that  we  have,  is  the  pleasure  of  welcom- 
ing delegations  from  other  places  to  our  city.  And  especially 
is  this  a  pleasure  for  me  this  morning  to  come  here  and  wel- 
come a  gathering  of  agricultural  people  to  our  manufactur- 
ing city.  You  have  come,  gentlemen,  to  one  of  the  largest 
and  best  manufacturing  cities  in  this  country.  I  suppose 
that  we  have  a  greater  variety  of  manufacturing  industries  in 
Worcester  than  in  nearly  any  other  city  in  this  country ;  and 
I  also  suppose  that  we  have  more  skilled  master  mechanics, 
for  the  size  of  our  city,  than  any  other  city  in  this  country. 
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So  you  will  see  that  you  have  come  to  one  of  the  best  manu- 
facturing cities  there  is,  and  it  is  certainly  a  pleasure  for  me 
to  stand  here  and  welcome  you. 

Worcester  is  situated  in  this  lovely  valley,  surrounded  by 
hills.  We  not  only  are  a  great  manufacturing  city,  but  we 
also  claim  to  be  a  large  agricultural  town  ;  for  it  only  takes 
ten  or  fifteen  minutes  to  go  from  our  busy  city  out  into  the 
country,  and  there  we  find  the  splendid  farms  which  surround 
our  city.  Thus  we  who  live  here  in  Worcester  not  only  have 
the  privilege  and  the  pleasure  of  living  in  one  of  the  best 
manufacturing  cities  in  the  country,  but  we  also  have  the 
pleasure  of  almost  being  farmers  also. 

We  can  enjoy  your  farms  with  you,  and  sotne  of  us  have 
the  pleasure  of  owning  little  fiirms  ourselves.  And  it  is 
certainly  a  gi*eat  pleasure  to  live  in  a  city  which  is  not  so 
large  but  what  we  can  enjoy  the  country  also.  So  you  see 
that  you  have  come  to  a  city  which  has  the  combination  of 
not  only  being  a  large  manufacturing  city  but  also  being  an 
agricultuml  town.  I  believe  tliat  Worcester  has  the  reputa- 
tion of  being  one  of  the  good  markets  of  this  country.  Of 
course  we  realize  that  our  market  is  not  large,  but  the  re- 
quirements of  our  market  are  such  that  we  must  have  good 
quality  of  goods,  and  such  quality  is  always  paid  for.  So 
that  I  say  that  Worcester  is  one  of  the  best  markets  for  your 
products  that  there  is  in  the  country.  The  farmers  who 
surround  our  city  are  largely  interested  in  truck-growing, — 
growing  vegetables  and  small  fruits  for  our  local  market; 
and  I  believe  that  farmers  in  the  vicinity  of  Worcester  are  as 
well  situated  if  not  better  than  any  growers  in  this  great 
country  of  ours,  for  they  have  the  benefit  of  having  a  market 
near  home,  and  they  have  the  benefit  of  many  pleasures  and 
comforts  which  are  not  accessible  to  formers  who  live  far  dis- 
tant from  tlieir  markets.  So  I  think  that  Worcester  farmers 
are  splendidly  situated,  and  ought  to  be  well  satisfied  with 
their  surroundings. 

Now,  gentlemen,  I  am  not  going  to  make  a  long  speech 
this  morning.  I  am  more  tlian  glad  to  have  you  come  here. 
Worcester  people  are  always  glad  to  recognize  the  good 
qualities  of  all  organizations  which  come  to  our  city,  and  I 
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am  sore  that  this  meeting  will  not  only  be  a  help  to  you,  but 
will  also  be  a  help  to  our  city.  I  hope  that  it  will  be  not 
only  interesting  but  instructive,  and  that  when  you  go  from 
Worcester  you  will  feel  as  though  you  had  had  a  good  meet- 
ing and  a  good  time. 

The  Chair.  We  are  privileged  to  meet  in  this  beautiful 
hall ;  it  has  been  extended  to  us  by  the  society  which  owns 
it.  The  president  of  that  society  has  been  for  many,  many 
years  interested  in  the  agriculture  of  Massachusetts,  as  well 
as  in  its  horticulture.  He  is  here  to-day,  and  we  desire  to 
hear  a  word  from  him,  and  he  no  doubt  desires  to  say  a  word 
to  us.     We  will  hear  from  Mr.  Hadwen. 

ADDRESS  OF  WELCOME,  BY  HON.  0.  B.  HADWEN, 
PRESIDENT  WORCESTER  COUNTY  HORTICUL- 
TURAL  SOCIETY. 

Mr.  President,  ladies,  and  gentlemen  of  the  Board  of 
Agriculture :  I  have  been  asked  to  say  a  word,  and  in  be- 
half of  the  Horticultural  Society  I  will  bid  you  a  most 
cordial  and  hearty  welcome  to  their  building,  which  they 
tendered  to  the  use  of  your  Board  during  your  visit  in  this 
section.  The  Board  of  Agriculture  was  fii*st  suggested  in 
the  Agricultiuul  Club  which  now  exists  in  Boston.  It  was 
organized  in  1840.  There  were  thirteen  members  at  the 
time,  one  to  represent  each  of  the  original  States.  Colonel 
Wilder,  who  was  for  a  long  time  connected  with  this  Board, 
was  one  of  its  early  members.  He  and  the  gentlemen  asso- 
ciated with  him  thought  that  the  agriculture  of  the  Common- 
wealth should  be  sustained,  and  that  there  would  be  no 
better,  way  than  to  have  a  Board  of  Agriculture,  the  members 
to  be  selected  from  the  several  agricultural  societies  of  the 
State,  and  also  gentlemen  who  were  well  up  in  the  science. 
So  your  Board  was  incorporated  in  1852,  and  was  one  of  the 
first  that  existed  in  this  country. 

You  have  had  several  secretaries.  The  first  was  Amasa 
Walker  of  North  Brookfield,  whom  I  recollect  perfectly 
well.  He  was  followed  by  Mr.  Charles  L.  Flint,  who 
occupied  the  position  for  twenty-seven  years.     He  was  sue- 
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ceeded  by  Mr.  John  E.  Russell,  a  very  accomplished  secre- 
tary, and  he  was  succeeded  by  Mr.  William  R.  Sessions, 
who  is  now  your  vice-president.  Mr.  Sessions  was  suc- 
ceeded by  Mr.  James  W.  Stockwell,  and  Mr.  Stockwell  was 
succeeded  by  the  present  Secretary  of  the  Board,  Mr.  Ells- 
worth. Worcester  County  has  furnished  most  of  the  sec- 
retaries of  your  Board.  Mr.  Flint  married  a  Worcester 
County  lady,  so  we  shall  have  to  count  him  in.  During 
this  long  term  of  years  Worcester  County  has  furnished  all 
but  two  of  the  secretaries. 

It  was  my  good  fortune  once  to  be  a  member  of  this 
Board.  I  think  it  was  in  1872  that  I  was  elected,  and  I 
remained  until  1884.  There  are  but  two  persons  living  that 
were  on  the  Board  at  the  time,  and  I  notice  but  two  per- 
sons present  who  were  members  when  I  was  a  member  of 
the  Board. 

This  Board  has  done  a  great  work  in  forwarding  agricul- 
ture tlu'oughout  the  Commonwealth,  and  not  only  this  Com- 
monwealth but  many  others  have  received  a  great  benefit 
from  the  instructions  that  have  emanated  from  this  Board 
of  Agriculture.  In  fact,  Mr.  Flint's  reports  were  a  perfect 
encyclopedia  of  agriculture,  containing  information  of  all 
the  different  pursuits  that  we  had  followed,  and  have  been  a 
great  help  to  the  farmers  of  the  Commonwealth. 

The  Horticultural  Society,  of  which  you  are  now  a  guest, 
was  organized  in  1840,  and  this  hall  was  erected  in  1851. 
In  the  course  of  the  year  we  have  twenty-five  exhibitions  of 
fruits  and  flowers  and  vegetables,  which  have  been  a  great 
help  to  this  section  and  to  the  county  and  to  the  Common- 
wealth. During  the  winter  we  have  ten  meetings  for  lec- 
tures and  discussions,  which  prove  of  vast  benefit ;  and  we 
also  have  one  annual  banquet,  which  brings  the  society  to- 
gether in  a  social  way. 

Colonel  Wilder  used  to  say  that  we  were  the  second  rich- 
est society  in  the  world,  and  I  think  he  told  the  truth.  He 
used  to  come  here  and  lecture  to  us  and  talk  to  us  in  a 
horticultural  way,  and  we  were  always  delighted.  You  all 
know  very  well  that  he  was  the  Nestor  of  the  Board  of 
Agriculture,  and  remained  with  it  as  long  as  he  lived. 
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I  think  that  this  society  is  doing  perhaps  as  much  work 
for  the  advancement  of  horticultural  pursuits  as  any  society 
in  this  country.  The  building  that  you  are  in  is  perhaps 
one  of  the  most  convenient  horticultural  buildings.  Its 
location,  standing  as  it  does  right  in  the  heart  of  the  city, 
easy  of  access  by  all  the  trolleys  that  are  running  out  in  all 
directions,  gives  it  a  central  location  ;  and  it  is  used,  I  may 
day,  almost  every  evening  from  October  until  May.  The 
stores  beneath  are  large  and  finely  equipped ;  so  the  society 
is  a  prosperous  one.  It  receives  a  large  rental,  which  it 
uses  for  the  encouragement  of  agriculture. 

Gentlemen  of  the  Board  of  Agriculture,  to  the  hospitalities 
of  thi3  society  we  welcome  you.  May  the  purpose  of  your 
coming  be  accomplished  in  an  out-going  and  in-coming  ratio, 
and  may  you  give  us  the  words  that  shall  come  from  a  heart 
of  well-developed  experience,  moving  us  to  greater  strivings 
after  the  fulfilment  of  our  ideals.  ]VIay  you  feel  the  invisible 
and  unspoken  blessings  of  the  Heart  of  the  Commonwealth, 
by  which  you  are  surrounded,  moving  you  also  to  continue 
your  striving  after  those  things  which  seem  to  you  to  be 
higher  and  better. 

The  Chair.  In  connection  with  the  city  of  Worcester  and 
the  Horticultural  Society,  the  Worcester  Agricultural  Society 
invited  us  here.  The  gentleman  who  was  president  of  the 
society  when  the  invitation  was  issued  is  present,  and  we 
desire  to  hear  a  word  of  welcome  from  that  society  through 
Mr.  Potter. 

ADDRESS  OF  WELCOME   BY   BURTON  W.    POTTER, 

ESQ. 

Mr.  Chairman,  ladies  and  gentlemen :  In  behalf  of  the 
Worcester  Agricultural  Society  it  gives  me  pleasure  to  say 
a  word  of  welcome.  I  suppose  it  is  a  little  unusual  for  you 
to  have  three  addresses  of  welcome  when  you  visit  any  place, 
but  we  simply  wish  to  impress  upon  your  minds  that  you  are 
thrice  welcome  here  to-day.  Then  you  should  remember, 
also,  that  Worcester  speeches  are  always  short.  Three  of 
them  here  are  no  longer  than  one  would  be  in  any  other  part 
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of  the  State.  We  are  glad  to  have  you  come  here  at  this 
time,  when  we  have  a  farmer  for  mayor  of  the  city  to  give 
you  the  city's  greeting.  We  are  also  glad  to  have  you  come 
and  hold  this  meeting  in  the  home  city  of  the  secretary,  in 
order  that  you  may  learn  in  what  esteem  he  is  held  by  his 
neighbors  and  fellow  townsmen.  And  we  are  glad  to  have 
you  come  when  Mr.  Had  wen  can  welcome  you  as  president 
of  the  AVorcester  Horticultural  Society-  Mr.  Had  wen  was 
on  your  Board  more  than  thirty  years  ago,  and  as  a  resident 
member  of  the  Board  he  welcomed  you  and  called  the  meet- 
ing together  in  this  hall  twenty-nine  years  ago  ;  and  I  have 
been  in  the  city  thirty-five  years  or  more,  and  during  all  that 
time  Mr.  Hadwen's  life  has  been  an  exemplary  one  in  good 
citizenship  and  moml  influence,  and  as  an  open  book ;  and 
his  influence  has  been  important  and  beneficent,  not  only  in 
these  two  societies,  but  in  the  community  in  which  he  lives, 
and  I  think  j^ou  would  stand  by  me  if  I  should  add  in  the 
State  also.  He  is  the  Nestor  and  the  Marshall  P.  Wilder 
of  Worcester  County. 

We  are  also  glad  to  have  you  come  here  to  hold  your  dis- 
cussions on  real,  practical  agricultural  matters.  In  fact,  the 
fanners  at  the  present  time  can  go  nowhere  else  except  to 
these  meetings  and  to  the  institutes  for  instruction  and  edu- 
cation in  agriculture,  —  outside,  of  course,  of  the  agricultural 
newspapers  and  the  agricultural  colleges.  Our  fairs  are 
supposed  to  be  educational  in  agricultural  matters,  but  the 
management  is  always  hampered  with  the  idea  that  something 
must  be  done  to  make  them  pay ;  and  about  half  of  every 
committee  of  airangements  are  in  favor  of  shows  and  some 
sort  of  attractions  that  will  anmse  the  people,  so  that  the 
most  of  our  fairs  are  half  circus  and  half  agricultural  fairs. 
But  in  a  meeting  of  this  kind  you  are  not  hampered  in  that 
way.  You  are  here  to  discuss  practical  agricultui'al  matters. 
For  instance,  to-day  you  have  up  for  discussion  "Market 
gardening."  Now,  that  is  a  very  important  industry  in  this 
Commonwealth.  The  changed  condition  of  agriculture  has 
brought  the  farmers  to  a  large  degree  to  raising  truck  or 
market  gardening ;  and  yet  I  believe  that  you  have  not  had 
this  matter  open  or  discussed  in  one  of  your  meetings  for 
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sereDteen  or  eighteen  years,  and  the  increase  of  this  industry 
has  been  tremendous  during  that  time. 

To-morrow  you  are  to  have  the  dairy  industry  discussed, 
and  I  think  it  is  safe  to  say  that  one-third  of  the  agricultural 
productions  of  Massachusetts  are  the  dairy  products.  It  is 
a  very  important  industry  in  this  county,  and  it  is  very  for- 
tunate that  you  discovered  a  matter  of  that  importance  for 
discussion.  Then,  too,  you  are  to  have  the  fertility  of  the 
soil  discussed,  how  to  keep  it  fertile  and  how  to  keep  it  from 
becoming  exhausted.  And  you  are  to  discuss  a  campaign 
for  rural  improvement,  which  we  are  all  interested  in.  And 
so  I  might  go  through  the  list.  Every  subject  is  important, 
and  every  subject  is  one  which  every  farmer  ought  to 
be  interested  in ;  and  therefore  I  say,  on  behalf  of  the 
Worcester  Agricultural  Society,  we  welcome  your  arrival, 
and  when  you  depart  we  shall  bid  you  God  speed. 

RESPONSE  FOR  THE  BOARD  OF  AGRICULTURE,  BY 
FIRST  VICE-PRESIDENT  WM.  R.  SESSIONS. 

I  see  the  secretary  has  upon  the  programme  a  reply  to 
these  addresses  of  welcome  by  the  vice-president.  It  is  too 
mach  of  a  task  for  me  to  follow  in  order  the  pleasant  words 
which  have  been  said  to  us  here  ;  but  I  want  to  assure  these 
gentlemen,  the  city  of  Worcester,  the  two  societies,  that  the 
Board  of  Agriculture  appreciates  Worcester,  appreciates  her 
agricultural  society  and  her  horticultural  society,  and  the 
secretaries  which  Worcester  County  has  given  to  the  Board 
of  Agriculture  in  the  past.  Worcester  County  is  the  banner 
county  in  the  State,  and  has  sometimes  been  almost  the  ban- 
ner county  in  the  country  in  the  value  of  its  agricultural 
products.  It  stands  in  the  row  of  the  first  in  agricultural 
production.  Its  fanners  are  as  intelligent  as  the  &rmers  in 
any  county  in  the  United  States,  as  are  the  fiumers  in  the 
city  of  Worcester ;  for  while,  as  the  mayor  has  truly  said,  it 
is  a  manufacturing  city,  there  is,  I  think,  only  one  munici- 
pality in  the  State  of  Massachusetts  whose  agricultural  prod- 
ucts are  of  greater  value  than  those  of  the  city  of  Worcester. 
As  the  major  has  well  said,  it  is  fortunately  located  over  a 
large  territory,  so  that  its  inhabitants  who  choose  to  follow 
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agriculture  may  do  so,  and  still  have  the  advantages  that  an 
enterprising  city  like  Worcester  bestows  upon  them. 

Its  horticultural  society  is  known  all  over  the  State  and 
all  over  the  United  States.  Its  presidents  have  been  men 
of  mark. 

The  agricultural  society  of  Worcester  is  also  one  of  the 
most  noted  in  the  country.  It  is  one  of  the  earliest  organ- 
ized in  the  country,  and  its  past  career  has  been  such  that 
its  members  may -now  point  to  it  with  pride.  It  is  one  of 
the  very  few  that  are  endowed  by  an  investment  of  their 
own  acquiring. 

But,  gentlemen,  you  did  not  come  here  to  hear  me  talk. 
I  am  very  grateful,  in  the  name  of  the  Board  of  Agriculture, 
for  the  welcome  which  has  been  so  eloquently  and  heartily 
given  to  us.  But  as  you  came  for  the  purpose  of  hearing 
important  agricultural  questions  discussed,  and  as  the  speak- 
ers are  at  hand,  I  will  not  take  any  more  of  your  time,  ex- 
cept to  thank  the  city  of  Worcester  and  these  societies  again 
for  their  welcome. 

As  has  been  said  by  some  of  the  speakers,  the  business  of 
market  gardening  is  one  of  the  most  important  for  this  State 
and  for  this  locality,  and  for  the  city  of  Worcester  in  par- 
ticular ;  and  the  secretary  and  the  conmiittee  which  aids  him 
in  making  out  the  programme  have  arranged  for  the  first 
subject  a  lecture  on  market  gardening,  by  a  practical  market 
gardener,  — a  man  who,  we  are  proud  to  say,  pursued  the 
study  of  the  calling  at  our  Agricultural  College,  and  has 
since  practised  what  he  was  taught  there  and  what  he  has 
since  acquired  by  experience  and  by  reading.  I  now  have 
the  pleasure  of  introducing  to  you  Mr.  Henry  M.  Howard, 
who  will  speak  to  you  on  the  subject  of  market  gardening. 
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MARKET  GARDENING. 


BY   MR.    HENRY   M.    HOWARD,   WEST  NEWTON. 


Prodacing  several  varieties  of  vegetables  in  large  quanti- 
ties is  called  market  gardening. 

It  is  a  business  carried  on  chiefly  near  large  cities  or 
towns  in  which  the  stuff  can  be  sold.  According  to  the  last 
United  States  census,  Middlesex  and  £ssex  counties  pro- 
duced $1,875,000  worth  of  vegetables  in  1899,  while  the 
rest  of  the  State  produced  only  $1,325,000  worth,  or  about 
two-thirds  as  much.  The  above  figures  do  not  include 
potato  and  onion  values. 

Truck  {JEtrming  is  carried  on  in  any  section  of  the  country 
where  the  soil  and  climate  are  suited  to  the  production  of 
any  one  vegetable.  Railroads  and  steamboats  have  to  be 
used  to  bring  this  stuff  to  market,  and  most  of  it  must  be 
sold  through  commission  men. 

With  market  gardening  a  greater  variety  of  vegetables  is 
raised,  and  they  are  sold  from  the  farmers'  wagons  to  the 
dealers.  The  cost  per  acre  for  manure  and  labor  is  greatest 
on  a  market-garden  farm,  the  last  United  States  census  giv- 
ing the  cost  of  labor  as  $340  and  manure  as  $76  per  acre 
for  Massachusetts  market-garden  &rms. 

The  most  important  essentials  for  market  gardening  are 
land,  labor,  manure  and  a  large  market. 

The  land  used  is  that  most  convenient  to  the  market,  and 
is  not  always  first  class  ;  yet  by  liberal  use  of  manure,  water 
and  labor  it  is  made  to  produce  large  crops. 

Those  fisirmers  having  a  light,  sandy  soil  are  usually  the 
first  in  the  market  with  early  vegetables.  This  kind  of  soil 
is  suited  for  growing  very  early  peas,  beans,  lettuce,  spin- 
ach, radishes,  corn  and  tomatoes ;  and  again  in  the  late  fall 
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the  light  soils  can  be  depended  on  to  grow  stuff  as  well  if 
not  better  than  the  loamy  soil. 

Farmers  having  loamy  soils  do  not  have  to  use  so  much 
manure  and  water.  Their  crops  come  a  little  later  than  on 
sand,  and  are  usually  a  little  better  in  quality.  During  mid- 
summer farmers  having  heavy  loams  are  the  ones  who  bring 
in  the  best  stuff.  I  have  never  yet  found  a  fia.rmer  among 
market  gardeners  who  does  not  imagine  that  the  other  farmer 
with  a  different  soil  has  a  little  better  opportunity  because 
of  a  better  soil. 

Those  farms  located  nearest  to  the  market  are  often  the 
most  desirable.  The  expense  for  transportation  of  manure 
and  vegetables  is  very  much  less  than  on  a  more  distant 
farm.  Labor  can  be  more  easily  obtained,  and  advantage 
taken  of  fluctuations  in  the  market. 

A  load  of  57  barrels  of  cabbage  has  been  taken  with  one 
horse  from  Revere  to  Boston,  a  distance  of  about  4  miles. 
A  one-horse  load  from  East  Watertown,  about  4  miles  out, 
has  had  on  it  214  bushels  of  spinach.  No  such  loads  could 
be  hauled  a  much  longer  distance  with  one  horse.  A  single 
load  from  10  miles  out  would  be  about  one-half  as  much  as 
that  put  on  from  farms  4  miles  out. 

The  nearer  the  farm  is  to  the  nmrket,  the  smaller  we  are 
apt  to  find  it  in  area,  and  the  more  intensive  its  style  of 
business,  with  a  large  proportion  of  its  area  under  glass. 

One  of  the  smallest  places  is  one  in  Methuen,  Mass.,  where 
there  are  only  1^  acres,  but  from  which  the  gardener,  with 
the  aid  of  two  men,  sells  nearly  $2,500  worth  of  vegetables 
a  year. 

A  small  farm  of  3^  acres  in  Belmont  has  produced  far 
greater  results.  This  place  is  mostly  covered  with  green- 
houses. This  farmer  is  an  expert  grower  of  lettuce,  cucum- 
bers, radishes,  water  cress,  parsley  and  tomatoes.  Accord- 
ing to  his  own  statement,  he  has  made  $40,000  profit  in  ten 
years.  There  is  another  farm  in  Belmont  about  the  same 
size  as  this  one,  which  has  as  much  glass  on  it ;  and  this 
farmer  has  been  even  more  successful  than  his  neighbor 
})efore  spoken  of.  These  two  little  farms  are  only  4  miles 
from  Boston,  and  the  salesmen  are  in  the  market  every  day. 
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thus  keeping  posted.  They  have  the  stuff  every  day,  and 
80  cao  dispose  of  it  to  advantage  when  short  or  when  plen- 
tiful. These  two  men  have  been  very  shrewd  business  men, 
as  well  as  good  growers.  They  have  had  very  little  No.  2 
stuff.  They  have  worked  with  their  men,  and  consulted 
them  as  to  methods  of  doing  the  work.  They  have  kept 
strict  account  of  their  business.  No  man  knows  better  what 
to  do  than  the  one  who  is  on  the  spot  or  doing  the  work. 
Often  the  workmen  will  discover  some  way  of  doing  which 
is  more  economical  in  time,  or  makes  the  goods  look  better 
when  exposed  for  sale ;  and  this  new  way  will  be  adopted. 
The  amount  of  manure  used  on  these  small  places  will 
average  30  cords  per  acre.  On  a  market  garden  of  25  to 
35  acres  it  will  average  18  to  20  cords,  but  on  those  of  75 
to  100  acres  you  will  find  a  diftcrent  style  of  business,  and 
the  fanner  using  scarcely  15  cords  per  acre. 

All  market  gardeners  use  horse  manui*c  in  preference  to 
any  other,  as  it  is  the  kind  which  makes  the  vegetables  grow 
best.  It  is  usually  broadcasted  and  plowed  in  not  over  6 
inches  deep. 

Manure  is  the  principal  source  of  plant  food ;  but  on  most 
market-garden  farms  at  some  time  during  the  growing  season 
you  will  find  the  fanner  using  nitrate  of  soda,  sulphate  of 
anmionia  or  fertilizer,  to  make  some  crop  grow  faster. 

Nitrate  of  soda  is  very  quick  in  acting,  its  effects  being 
seen  in  three  days.  Great  care  must  be  used  in  applying  it, 
so  as  not  to  injure  the  crop.  There  are  two  times  when  it 
is  safe  to  apply  it,  —  they  are  when  the  crop  is  dry  or  when 
a  hard  rain  is  falling.  It  should  be  applied  about  80  pounds 
per  acre  at  a  time,  and  not  again  for  about  ten  days.  If 
applied  too  heavily,  there  will  be  loss  by  leaching  and  it 
may  bom  the  crop.  Sulphate  of  ammonia  is  slower  in  act- 
ing, and  can  be  used  in  larger  applications  at  one  time  with- 
out danger  of  waste  by  leaching.  It  is  equally  liable  to 
bum  the  crop. 

The  manure  supply  for  these  market  gardens  is  hauled 
quite  regularly.  Some  of  the  large  stables  have  to  be 
cleaned  oat  every  day.  Wagons  holding  2  cords  or  over 
and  drawn  by  three  or  four  horses  are  used  to  cany  it  in. 
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Two  men  are  usually  sent  on  the  wagon,  and  they  make  two 
trips  a  day. 

When  the  manure  is  piled  on  the  farm,  it  is  in  some  spot 
convenient  to  the  cultivated  land.  Onto  these  piles  of  fresh 
manure  is  thrown  all  the  waste  from  the  wash-house.  The 
best  way  to  build  the  pile  i.s  to  make  a  bottom  as  large  as 
desired  and  keep  the  top  levelled  as  each  load  is  added. 
Piles  built  in  this  way  and  tramped  hard  will  not  burn  much. 
Some  market  gardeners  use  a  lot  of  water  on  manure  when 
overhauling  in  the  summer  for  fall  use.  In  February  and 
March  all  the  manure  is  overhauled  once  or  twice,  usually 
twice,  and  made  ready  to  use. 

We  find  some  market  gardeners  about  Boston  who  have  a 
clayey  soil  plowing  in  about  10  cords  of  strawy  manure  in 
the  fall,  and  as  much  more  in  the  spring.  By  so  doing  they 
can  get  very  good  crops.  Where  the  land  is  heavy  or  lat€, 
and  the  crops  planted  on  it  are  celery,  onions  or  parsnips,  it 
is  advisable  to  manure  in  the  fall. 

Some  interesting  experiments  have  been  tried  with  manure 
on  market  gardens,  and  some  of  them  have  been  very  costly. 
There  is  probably  not  a  market  gardener  present  who  has 
not  at  some  time  injured  a  crop  with  too  much  manure, 
or  more  often  some  of  his  crops  have  suffered  for  lack  of 
manure  or  proper  application. 

Manure  which  has  had  well-fed  hogs  on  it  will  be  found 
highly  beneficial  to  early  spring  spinach,  but  it  is  very  in- 
jurious to  the  small  red  radish.  Manure  which  is  too  rot- 
ten is  dangerous  stuff  to  use  in  large  quantities  for  lettuce. 
It  is  much  safer  to  use  fresh  manure  for  lettuce ;  in  fact,  it 
will  grow  the  best  lettuce.  In  the  open  field  or  hotbed  I 
have  found  nitrate  of  soda  great  for  lettuce.  Cow  manure  is 
first  class  for  corn,  spinach  and  beets.  We  used  one  year 
something  like  600  cords  of  manure  from  the  cattle  yards  in 
Watertown,  and  found  it  especially  good  for  spinach  and 
beets. 

The  help  on  most  of  our  market  gardens  is  largely  Italian. 
It  is  good  help,  intelligent,  quick  to  catch  on  and  very  in- 
dustrious. It  is  easy  to  get  help  on  any  farm  near  Boston 
where  the  carfare  by  trolley  is  only  five  cents,  but  beyond 
that  limit  it  is  much  harder  to  got  it. 
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The  men  for  foremen  are  mostly  young  men  who  have 
grown  to  manhood  on  the  place,  and  have  become  expert  in 
a  good  many  lines,  as  putting  in  seed,  setting  plants  or  put- 
ting up  stuff  for  market.  These  men  get  $25  to  $35  a  month 
and  board ;  the  Italian  men  get  $9  a  week ;  women  and  boys 
get  $1  or  less  per  day. 

The  number  of  hands  employed  in  the  busy  season  is  a 
pretty  good  index  of  the  amount  of  business  done.  On  one 
phce  of  7  acres  I  have  counted  20  hands ;  on  one  of  10 
acres,  27  hands ;  and  one  of  100  acres,  120  hands.  On  an- 
other place  of  80  acres  only  60  are  employed  during  the 
busy  season. 

The  cost  of  labor  on  some  of  these  places  will  be  as  high  as 
$400  per  acre  for  a  year ;  on  others  it  will  not  be  over  $250. 
Two  of  the  most  important  men  on  a  market  garden  are 
the  plowman  and  salesman.  Without  the  plowman  you  can- 
not plant,  and  unless  the  stuff  is  well  sold  there  will  not  be 
much  profit. 

A  good  plowman  usually  takes  great  pride  in  his  work, 
and  for  &ncy  work  he  has  his  favorite  horse.     As  I  have 
watched  these  plowmen  of  different  farms,  it  has  seemed  to 
me  that  a  level-headed  horse  is  a  great  aid  to  the  plowman 
in  doing  good  work.     A  good  plowman  can  do  most  of  the 
hilling  of  potatoes,  corn,  celery  or  tomatoes,  and  in  the  har- 
vesting of  celery  or  parsnips  he  can  help  immensely  by  the 
proper  use  of  his  plow. 

The  market  gardener  gives  very  careful  attention  to  the 
preparation  of  his  ground  for  a  crop.  It  must  be  plowed 
and  dragged  level.  Next  it  will  be  manured.  In  manuring 
out,  great  care  is  taken  to  have  the  piles  even  in  size  and 
equally  distant  apart.  When  they  are  spread  every  inch  of 
surface  must  be  covered  evenly  to  the  edge  of  the  field. 
Then  the  manure  is  plowed  in  not  over  6  inches  deep,  and 
the  surface  dragged  level  again.  Now  the  plot  is  ready  for 
plowing  and  raking.  The  plowman  begins  his  work,  and  6 
men  with  iron  or  wooden  rakes  follow  him  and  rake  down 
each  furrow  as  it  is  turned  up,  smoothing  out  the  whole  sur- 
fece,  and  raking  all  stones  or  rubbish  into  the  furrow.  This 
method  of  preparing  the  ground  is  practised  on  all  market 
gardens  about  Boston  when  a  fine  seed  bed  is  wanted. 
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The  man  with  the  seed-sower  begins  to  sow. as  soon  as 
there  is  opportunity,  and  tries  to  keep  close  to  the  rakers, 
so  that  the  seed  may  be  covered  with  moist  soil.  This  is  a 
very  important  matter,  and  must  be  attended  to  if  a  good 
"come-up"  is  wanted.  In  sowing  seed  market  gardeners 
use  an  immense  amount  at  each  seeding,  often  using  two 
or  three  times  the  amount  recommended  by  seed  catalogues. 

The  cultivation  of  closely  planted  crops  is  chiefly  by  use 
of  slide  hoes  and  weeders.  The  crops  are  gone  over  very 
often,  say  once  in  five  to  ten  days.  It  is  no  mistake  to  go 
over  them  often  when  young.  The  cultivation  aerates  the 
soil,  preserves  the  soil  moisture,  kills  the  weeds  and  makes 
the  crop  grow. 

Market  gardeners  will  not  cultivate  a  crop  when  it  is  wet, 
or  when  the  soil  is  so  wet  as  to  make  clods. 

On  market  gardens  you  will  find  crops  of  peas,  beans,  cab- 
bage, corn,  tomatoes  and  summer  squash,  hilled  or  ridged  up 
to  with  the  plow  and  finished  off  with  the  hoe.  The  ridge 
makes  a  fine  warm  feeding  ground,  and  the  frequent  cultiva- 
tion and  hoeing  hastens  the  maturity  of  the  crop.  Some 
farmers  will  argue  for  level  culture,  and  under  certain  con- 
ditions it  will  be  the  best  culture ;  but  I  have  vet  to  find  a 
market  gardener  who  will  practise  it.  He  Is  satisfied  that 
his  crop  will  mature  earlier  if  hilled  up. 

Many  crops  have  to  be  thinned  so  that  they  may  grow  to 
perfection.  This  thinning  must  be  done  before  the  plants  get 
too  large  or  too  soft,  or  run  up.  Xo  crop  raised  on  a  market 
garden  needs  more  careful  attention  to  thinning  than  lettuce. 
It  must  be  thinned  while  young,  and  only  one  plant  left  in  a 
place,  say  every  10  or  12  inches,  if  the  best  heads  are  to  be 
obtained.  The  cultivation  of  most  crops  continues  till  they 
shade  the  ground  or  begin  to  mature. 

The  area  in  glass  is  increasing  every  year.  Any  one  who 
succeeds  well  with  greenhouses  usually  builds  more  of  them. 
It  takes  some  time  to  learn  the  greenhouse  business,  and  some 
men  seem  never  to  learn  it.  One  grower  whom  I  know  had 
his  houses  three  years  before  he  made  much  profit  from  them. 
Another  grower  has  10  large  houses,  given  chiefly  to  raising 
lettuce,  but  he  has  no  skill  in  running  greenhouses.     He  has 
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quite  a  reputation  for  poor  lettuoe.  This  same  grower  is 
very  successfol  with  hotbed  lettuce  and  all  out-door  vege- 
tables. 

Lettuce  is  the  most  profitable  of  any  crop  grown  by  market 
gardeners  in  greenhouses.  Some  of  the  best  growers  have 
taken  crops  of  lettuce  in  four  to  six  weeks  from  the  time  of 
setting  the  plants  ;  many  growers  are  eight  to  ten  weeks  in 
getting  a  crop. 

Most  greenhouse  men  like  to  tell  of  the  high  prices  for 
stuff,  but  they  seldom  tell  of  the  low  ones.  Diuring  the 
winter  of  1904—05  there  was  a  period  of  seven  weeks  in 
which  lettuce  was  bought  by  one  of  the  largest  produce  firms 
in  Boston  at  from  25  cents  to  75  cents  a  box  of  three  dozen 
heads.    So  far  this  winter  the  price  has  ruled  low. 

Unless  a  grower  can  get  a  high  average  price,  or  strike 

the  market  hig-h  once  in  a  while,  there  is  not  much  money 

ftr  him  in  the  business ;  but  he  who  has  enough  stuff  to  be 

ifl  the  market  every  day  is  sure  to  strike  it  right  some  time. 

A  great  many  hotbed  sash  are  used  on  market  gardens  for 

wising  plants  to  set  in  the  open,  and  for  lettuce,  dandelions 

tod  oucumbers  to  mature.     On  some  farms  we  find  2,000  or 

flJore,  but  on  most  of  them  about  300  to  500. 

fl'here  hotbeds   are  to  be  used  early  in  the  season,  the 

phinks  are  set  in  the  fiill  and  filled  with  leaves  or  manure  or 

hoth,  to  keep  frost  out.     The  upper  plank  should  be  3  inches 

%ierthan  the  lo"wer  one.     The  loam  in  a  newly  made  bed 

should  not  be  nearer  than  3  inches  to  the  glass. 

Several  of  our  largest  market  gardeners  have  made  use  of 
large  quantities  of  water  for  irrigation.  It  has  been  pro- 
ductive of  great  results,  increasing  the  gross  and  net  returns 
per  acre,  and  making  possible  a  quicker  rotation  of  crops. 
Almost  any  crop  can  be  benefited  by  use  of  water.  Corn, 
tomatoes,  celery,  lettuce,  cucumbers  and  cabbage  seem  to 
show  its  effect  most  quickly.  There  is  great  danger  of  not 
beginning  to  water  soon  enough,  and  nearly  as  much  of 
not  using  enough.  Too  little  is  worse  than  none ;  it  beats 
the  surface,  and  promotes  a  greater  evaporation  of  the  sub- 
soil moisture.  The  soil  must  be  thoroughly  wet,  and  then  the 
surface  stirred  as  soon  as  it  can  be,  to  preserve  the  moisture. 
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A  steam  pump  which  will  lift  2  gallons  at  a  stroke  and  run 
75  to  100  strokes  a  minute  will  give  about  120,000  gallons  in 
a  day,  and  will  cost  about  $5  a  day  for  coal  and  labor.  Money 
invested  in  an  irrigation  plant  is  well  invested ;  it  is  the  next 
best  investment  to  manure  for  a  market  garden. 

The  chief  obstacles  to  good  work  at  market  gardening  are 
conditions  of  weather  which  prevent  the  most  carefiil  growers 
from  getting  first-class  stuff. 

There  may  come  a  late  or  early  frost,  to  pinch  some  crop. 
It  may  be  so  hot  and  dry  that  lettuce  will  run  to  seed,  and 
much  other  stuff  be  spoiled  before  it  is  mature.  A  hail 
storm  may  come  when  you  have  a  crop  of  lettuce  or  spinach 
ready  to  sell,  and  fix  it  in  a  few  minutes  so  that  you  never 
can  sell  it.  Blight,  rust  or  rot  may  strike  some  crop  which 
the  market  gardener  is  raising.  But  with  good  care  and 
cultivation  he  need  never  fear  that  he  will  lose  all  of  his 
crops.  The  blighting  of  celery  and  tomatoes  seems  to  be 
increasing  in  late  years.  The  yellowing  of  fall  spinach  and 
late  lettuce  makes  the  raising  of  a  good  crop  of  either  im- 
possible in  some  localities. 

Some  of  the  Gtood  Things  about  the  Business. 

The  market  gardener  sells  his  goods  for  cash.  This  sim- 
plifies his  accounts  immensely.  In  a  large  market  he  can 
sell  all  grades  of  goods,  and  this  encourages  him  to  grade 
his  stuff  carefully. 

There  is  much  variety  to  each  day's  work.  Help  can  make 
longer  hours  of  hard  work  than  they  could  at  some  other 
kinds  of  business. 

Crops  mature  in  a  short  time.  There  is  great  opportunity 
for  good  management,  and  most  market  gardeners  delight  in 
harvesting  one  crop  from  a  field  and  getting  another  started 
on  the  same  place  the  same  day.  There  is  so  much  variety 
to  the  crops  that  if  one  fails  there  is  still  time  to  try  another. 

Most  of  the  waste  corn  fodder,  pea  and  bean  vines  and 
beet  tops  can  be  sold  to  milkmen.  Then  all  the  ground 
between  rows  of  com,  celery  and  tomatoes  can  be  used  for 
growing  smaller  stuff,  like  spinach,  lettuce  or  radishes,  with- 
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out  harting  either ;  and  in  this  way  large  gross  returns  can 
be  made  for  each  acre.  On  one  large  market  garden  where 
tMs  system  of  close  planting  has  been  in  use  for  years  they 
raised  and  sold,  in  1904,  14,000  boxes  of  radishes  which  were 
grown  between  rows  of  other  larger  crops.  On  one  day  they 
had  612  boxes,  which  brought  $165. 

The  amount  of  business  done  per  acre  on  market  gardens 
varies  from  $400  to  $1,000  or  over.  While  there  are  many 
market  gardeners  who  can  give  you  the  returns  from  each 
crop  raised,  there  are  very  few  who  have  gone  into  cost 
accomiting,  and  can  tell  how  much  any  crop  has  cost. 

It  is  DO  unconmion  thing  to  see  some  of  our  largest  market 
gardeners  bring  in  1,000  to  1,500  bushels  of  stuff  in  a  day. 
Some  man  will  bring  in  1,000  bushels  of  spinach,  or  500  to 
1,000  dozen  of  lettuce,  or  400  to  600  boxes  of  radishes,  or 
possibly  200  boxes  of  tomatoes,  beans  or  sweet  corn. 

The  sales  from  some  of  these  gardens  will  run  over  $1,000 
for  a  single  day  ;  but  there  are  many  days  without  sales,  or 
prices  may  run  very  low.     Some  of  the  low  prices  the  past 
year  have  been  :  for  spinach,  4  cents  ;  lettuce,  5  cents  ;  pars- 
ley, 5 cents ;  radish,  15  cents ;  corn,  25  cents ;  beans,  25  cents 
a  box ;  cabbage,  40  cents  a  barrel ;  and  squash,  65  cents. 

The  market  gardeners  within  4  to  6  miles  of  Boston  will 
continue  to  grow  large  quantities  of  cheap  stuff  so  long  as 
the  market  will  use  it.  A  &rmer  much  farther  out  would 
find  it  nearly  impossible,  with  ordinary  means  of  transpor- 
tation, to  deliver  1,000  boxes  of  stuff  in  a  day,  even  if  he 
could  get  the  help  needed  to  raise  and  hai*vest  it. 

It  takes  a  first-class  man  to  sell  so  much  material  in  a  day. 
He  must  be  well  posted  on  the  supply  and  demand  for  his 
kind  of  stuff,  and  make  his  prices  right  in  order  to  dispose 
of  his  perishable  product  while  it  is  fit  to  sell.  Sometimes 
the  market  price  will  go  up  fast  and  stuff  go  out  short,  and  it 
takes  a  smart  man  to  see  the  change  and  profit  by  it.  When 
prices  are  low  and  the  market  glutted,  a  good  salesman  is 
especially  needed.  Unless  the  market  gardener  is  a  good 
salesman  himself  or  employs  one,  he  will  not  get  the  profits 
which  ought  to  be  his  for  running  the  business. 
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The  market  gardener  who  takes  the  best  advantage  of  the 
market  and  the  weather  in  the  management  of  his  business 
will,  be  found  the  man  making  the  most  money  from  it. 

The  Chair.  You  have  heard  an  excellent  lecture,  full  of 
chunks  of  wisdom,  —  admirably  so.  I  hope  you  will  take 
advantage  of  the  opportunity  to  question  the  lecturer.  The 
discussion,  as  has  been  stated  by  some  one,  is  sometimes  of 
more  importance  than  the  lecture,  and  I  hope  you  will  im- 
prove your  opportunity. 

Mr.  Geo.  T.  Powell  (of  New  York).  What  is  the  gen- 
eral cost  of  manure  a  cord,  delivered  at  the  grounds  of  the 
market  gardener,  including  the  cost  of  hauling? 

Mr.  Howard.  I  believe  the  fai'mers  figure  that  the  cost 
of  manure  delivered  on  the  farm  is  about  $4  per  cord.  From 
my  own  experience,  —  and  I  have  kept  actual  record,  —  the 
cost  of  my  manure,  delivered  on  the  farm,  last  year  was 
$2.15  per  cord.  That  included  the  first  cost  and  the  cost  of 
hauling.  My  hauls  are  very  short.  I  don't  liave  to  go  over 
ten  minutes  when  the  team  is  empty,  and  about  twenty  or 
twenty-five  when  loaded,  which  makes  the  cost  of  hauling 
very  small.  Where  a  man  has  to  haul  the  manure  5  to  7 
miles,  and  sends  four  horses  and  two  men,  it  is  rather  ex- 
pensive. 

Mr.  H.  R.  Kinney  (of  Worcester).  I  have  been  very 
much  interested  in  the  address  this  morning,  and  I  judge, 
from  what  the  secretary  has  told  us,  that  the  lecturer  spoke 
from  experience.  If  he  can  make  the  people  here  in  Worces- 
ter see  how  they  can  make  as  much  money  as  the  people 
around  Boston,  I  wish  he  would.  That  is  what  would  be 
very  interesting  to  me  about  this  time,  and  I  guess  to  some 
others  also.  Worcester,  I  think,  is  getting  to  be  a  city  that 
requires,  as  the  lecturer  says  about  Boston,  a  great  quantity 
of  poor  stuff.  Every  year  it  seems  to  me  our  market  dis- 
criminates less  between  good  and  poor  than  formerly.  Of 
course  there  is  some  good  trade,  but  there  seems  to  be  less 
demand  for  high-grade  products  than  for  lower  ones.  I 
don't  know  but  it  is  caused  by  the  gardeners  raising  and 
handling  stuff  as  cheaply  as  they  do.     Spinach  is  put  up  in 
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a  careless  way,  and  has  to  be  sold  at  8  or  10  cents  a  bushel, 
—  no  care  given  to  the  harvesting  or  the  patting  up.     And 
other  fhin^  are  done  in  the  same  manner.     I  can  remember 
when  there  was  a  demand  in  Worcester  for  a  good  article, 
and  a  &ir  price  paid  for  it,  but  I  believe  that  time  has  gone. 
Mr.  Howard.     The  gentleman  who  spoke  last  seems  to 
think  that  when  stoff  is  the  cheapest  it  is  the  poorest,  but  it 
is  the  very  opposite.     When  spinach  is  plenty,  the  house- 
wife doesn't  have  to  pick  it  over  at  all.     The  fiirmers  pull 
it  up;  it  is  never  washed.     One  man  can  harvest  24  or  25 
bushels  an  hour,  and  can  land  that  spinach  in  Boston  from 
10  miles  out  at  4  cents  a  bushel.     K  they  can  get  8  and  10 
cents  for  it  they  are  making  money,  and  are  glad  to  do  it. 
The  people  profit  by  it,  and  get  their  spinach  cheap.     And 
when  lettuce  is  the  cheapest  it  usually  is  the  best.     It  is  so 
with  most  of  our  vegetables,  and  it  is  a  very  good  thing  that 
it  is  so.    It  stimulates  people  to  buy  more,  and  they  get  into 
the  habit  of  using  the  vegetables,   and  once  forming  the 
Mbit,  they  keep  right  on.     Then  if  the  price  goes  up,  they 
don't  mind,  —  they  have  got  to  have  it.     It  is  a  mighty  good 
thing  we  can  produce  them  cheap. 

Mr.  P.  M.  Harwood  (of  Barre).  I  am  not  a  market 
gardener,  but  I  have  been  a  good  deal  interested  in  this 
address,  which  has  been  so  ably  given,  and  I  have  noticed 
some  things  about  it.  It  was  full  of  meat.  Now,  evidently 
Brother  Howard  is  not  a  florist ;  there  was  nothing  flowery 
about  this  address,  —  it  was  full  of  the  necessities  of  life. 
I  feel  almost  like  throwing  him  a  few  bouquets  to  help  him 
oat.  But  I  arose  for  the  purpose  of  calling  the  attention  of 
this  audience  to  the  fact  that  they  have  before  them  the 
greatest  opportunity,  I  believe,  that  they  ever  had,  and  per- 
haps as  good  an  opportunity  as  they  will  have  for  some  years 
to  come,  to  learn  something.  Now,  this  gentleman  knows 
what  he  is  about.  I  have  followed  him  for  some  years. 
Brother  Howard  wrote  that  address  to  go  into  the  report, 
and  if  you  want  to  wake  him  up,  just  fire  questions  at  him. 
You  will  find  that  you  will  get  all  you  ask  for.  It  is  there. 
I  remember  once  asking  one  of  the  leading  market  gardeners, 
in  private  conversation,  to  what  he  attributed  his  success, 
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and  he  said,  <<To  my  ability  to  leave  my  business  behind 
when  I  cross  the  threshold  of  my  home."  Now,  if  I  ask 
Brother  Howard  to  what  he  attributes  his  success,  I  dont 
believe  that,  though  good,  will  be  his  answer,  but  he  will 
have  one. 

Mr.  Howard.  I  attribute  my  success  —  as  much  as  it  has 
been  —  to  keeping  everlastingly  at  it. 

Mr.  E.  L.  Ripley  (of  Hingham).  Did  I  understand  the 
lecturer  to  say  that  his  manure  only  cost  him  $2.15  delivered? 
He  recommended  for  market  gardening  good  stable  manure. 
Now,  does  he  get  good  stable  manure  landed  on  his  farm  for 
$2.15  a  cord?  If  he  does,  he  has  an  advantage  over  most 
of  us,  I  think.  I  think  I  must  be  mistaken  in  the  way  I 
understood  him. 

Mr.  Howard.  That  was  my  statement,  —  $2.15  per  cord, 
landed  on  my  place.  I  make  the  contracts  for  that  manure, 
—  nobody  else  makes  them.  And  I  superintend  the  men 
who  haul  it,  and  they  put  on  a  load,  and  they  have  broken 
down  two  wagons  for  mc  trying  to  get  load  enough  on.  I 
have  got  a  third  one,  and  have  braced  it  up,  and  I  think  it 
will  hold  it. 

Mr.  E.  Moore  (of  Worcester) .  Do  you  think  it  possible 
for  a  man  located  a  little  farther  back  than  you  are  to  com- 
pete successfully  by  the  use  of  commercial  fertilizer  in  con- 
nection with  market  gardening? 

Mr.  Howard.  A  great  many  crops  seem  to  be  a  great 
deal  better  where  there  is  not  too  much  manure  put  on  the 
ground.  One  of  those  crops,  which  is  especially  so,  is  that  of 
cauliflower.  The  highest-priced  cauliflower  coming  to  Boston 
comes  from  lands  which  are  manured  with  commercial  fertil- 
izer. The  cost  of  applying  commercial  fertilizer  is  very 
small  compared  with  the  cost  of  applying  manure.  Have  I 
answered  your  question  ? 

Mr.  Moore.  Yes ;  partly.  I  want  to  know  if  in  your 
experience  you  know  of  those  who  are  practising  that 
method  of  using  commercial  fertilizer  on  account  of  their 
situation  in  regard  to  the  market?  There  are  not  many 
who  can  get  manure  for  $2.15,  or  $4.15,  a  cord  ;  and  if  they 
come  in  competition  with  you,  they  must  naturally  get  it 
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at  a  cheaper  rate.  Do  you  know  cases  where  it  is  being 
done,  say  60  miles  from  a  market? 

Mr.  Howard.  I  think  I  see  a  man  in  the  audience  who 
is  pretty  well  posted  on  the  ase  of  conmiei'cial  fertilizers,  — 
Mr.  Wheeler  of  Concord.  I  think  he  can  answer  your  ques- 
tion very  satisfiu^torily. 

Mr.  Frank  Wheeler  (of  Concord) .  We  are  situated  on 
the  border  line,  and,  not  being  able  to  get  manure  cheaply 
enoogh,  are  obliged  to  use  fertilizer,  therefore  they  both 
come  in.  I  couldn't  get  along  without  either  one.  Perhaps 
I  spend  more  money  for  fertilizer  than  I  do  for  manure. 
We  are  not,  perhaps,  quite  in  the  market-gardening  busi- 
ness as  Mr.  Howard  is,  not  quite  so  fine,  but  we  produce 
the  coarser  products ;  not  quite  so  perishable  as  lettuce  and 
spinach,  —  more  like  sweet  com  and  cauliflower,  and  that 
class  of  products.  We  have  to  use  both  manure  and  fer- 
tilizer. Our  manure  costs  in  the  neighborhood  of  $4  to  $5 
a  cord,  —  nearer  $5  than  $4,  on  the  average.  It  costs  us 
13  a  cord  on  the  cars  at  Boston,  and  from  $0.75  to  $1.25 
for  freight,  and  then  we  have  to  haul  it  from  2  to  3  miles, 
so  that  we  can't  see  our  way  out  of  it,  —  unless  we  buy  20 
or  30  or  40  cords  a  year.  We  use  from  5  to  15  cords  per 
acre,  anfl  make  up  the  balance  with  fertilizer.  We  can  make 
a  living,  and  that  is  about  all. 

Mr.  Powell.  I  would  like  to  ask  Mr.  Howard  whether 
on  cheaper  land,  say  out  10  or  15  miles  from  the  Boston 
markets,  there  could  not  be  an  advantage  in  using  lime  part 
of  the  time  and  growing  clover  and  cow  beans,  and  plants 
of  that  character,  plowing  them  in,  and  using  commercial 
fertilizer  with  those  ?  Do  not  these  plants  practically  fur- 
nish to  the  soil  what  stable  manure  would  furnish,  and  at 
very  much  less  cost?  I  realize  that  in  your  situation  at 
Newton,  and  places  of  that  character,  land  is  too  high,  too 
costly,  to  devote  to  the  growing  of  green  crops,  because 
time  is  too  valuable ;  but  could  not  leguminous  plants,  such 
as  clover  and  cow  beans,  be  used  where  the  land  is  more 
plentiful,  together  with  commercial  fertilizer,  at  very  much 
less  cost  than  buying  from  the  cities  stable  manure  ? 

Mr.  Howard.     It  is  my  opinion  that  it  could  be  done, 
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and  should  be  done,  where  a  farm  is  located  10  or  15  miles 
back  from  the  market,  and  where  the  land  is  much  cheaper. 
But  land  within  5  or  8  nules  of  Boston  will  rent  from  $100 
to  perhaps  $15  per  acre ;  I  know  of  some  cases  where  the 
rent  will  run  as  low  as  $15  per  acre.  The  greatest  possible 
amount  of  nitrogen  which  can  be  furnished,  —  I  wouldn't 
say  nitrogen  alone, — mineral  elements  furnished  by  a  green 
crop  to  be  plowed  in,  was  stated  in  this  hall  at  one  time  to 
be  $42.  I  studied  that  matter  over,  and  thought  that  I 
could  not  afford  to  devote  for  one  year  the  use  of  an  acre  of 
land,  from  which  I  might  make  a  profit  of  $250,  to  save 
$42.  But  at  a  distance  farther  back  from  the  market  the 
method  of  rotation  should  certainly  be  practised,  and  a  man 
Is  not  *'  onto  his  job  "  who  doesn't  practise  it. 

Mr.  Harwooi).  I  have  watched  Mr.  Howard,  and  I  am 
satisfied  tliat  one  element  in  his  success  is  his  system  of 
accounts.  In  his  address  he  spoke  of  the  fact  that  very 
few  market  gardeners  keep  accurate  accounts.  Now,  if 
Mr.  Howard  will  kindly  lay  aside  his  modesty  just  for  a 
moment,  and  speak  about  himself,  especially  as  fisur  as  re- 
lates to  the  keeping  of  accounts,  I  think  it  will  be  highly 
interesting  and  profitable  to  the  audience. 

Mr.  Howard.  This  system  of  accounts  which  I  discovered 
or  invented  is  a  simple  system.  £ach  man  on  the  plaoe  has 
a  name,  and  his  name  is  written  on  the  book ;  a  page  is  given 
to  the  day's  labor,  whatever  that  may  be.  Different  columns 
are  headed,  for  instance,  "  Sales."  A  man  who  spends  his 
time  on  sales  is  charged  under  that  column  with  the  cost  of 
his  labor,  —  for  the  hours  that  he  is  busy  selling.  He  re- 
turns from  the  market,  and  puts  up  lettuce ;  under  the  column 
headed  "  Lettuce  "  he  is  charged  with  the  expense  of  putting 
up  that  lettuce.  His  time  is  all  set  down  in  hours.  The 
bookkeeper  figures  up  each  man's  time  according  to  his  rate 
of  wages,  which  is  variable,  and  that  amount  is  posted  to 
the  ledger  account ;  so  that  each  day's  account  shows  the  cost 
of  selling,  the  cost  of  lettuce,  the  cost  of  spinach,  the  cost 
of  radishes,  celery,  cabbage,  cauliflower,  improvements, 
manure ;  anything  that  I  have  done  about  the  house  is 
charged  to  tlie  house ;  expense  account,  repairing  harnesses, 
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wagons ;  Ml  work  is  charged  up  under  the  head  of  < '  Fall 
Work."    Each  day's  account  is  thus  posted,  and  at  the  end  of 
the  month  it  is  footed.     I  know  what  it  has  cost  me  to  weed 
my  strawberry  bed ;  it  cost,  the  last  time,  $15.22  to  weed 
it.    I  know  what  it  cost  me  to  set  my  greenhouse  boiler. 
There  is  no  guess-work  about  it.     I  do  my  guessing  every 
day  and  set  it  right  down,  and  the  bookkeeper  foots  it  up. 
And  every  man  who  is  doing  much  business  oannot  afford 
to  do  without  a  bookkeeper.     I  heai-d  one  man  say  that  he 
wouldn't  have  one,  because  the  bookkeeper  made  mistakes. 
They  are  liable  to  ;  so  are  we.     But  two  of  us  working  to- 
gether might  correct  a  mistake  that  had  been  made,  and  we 
would  get  nearer  to  the  right.     I  set  about  this  business  of 
keeping  {arm  accounts  so  that  I  might  know  which  crops 
were  the  most  profitable.     If  I  put  $1  into  a  crop,  and  get 
90  cents  back,  there  must  be  some  reason.     If  I  put  $1  in, 
and  get  $6  back,  there  must  be  some  reason.     And  I  am 
working  for  $6  crops,  where  I  can  put  $1  in  and  get  $6  back, 
or  more.    This  Is  on  the  labor  account.     The  manure  and 
the  water  are  charged  up  as  a  gross  sum  to  the  land.     I 
cultivate  10  acres  now  ;  I  cultivated  50,  but  I  prefer  10  in  a 
close  and  intensive  culture  to  50,  and  I  think  it  is  really  a 
better  business. 
Question.     What  is  the  effect  on  the  laborer? 
Mr.  Howard.     It  stimulates  the  laborer.     The  laborer 
knows  that  the  bookkeeper  will  take  account  of  what  he 
accomplishes.     If  a  man  puts  up  only  50  bushels  of  spin- 
ach in  an  afternoon,  washes  it  through  the  tub  and  puts  it 
ap,  he  is  liable  to  get  something  of  a  stimulation,  because 
he  ought  to  put  up  about  30  an  hour.     And  if  he  can  only 
wash  10  boxes  of  lettuce  in  an  hour,  he  is  considered  no 
good ;  he  should  put  up  at  least  1 5  an  hour. 
QiESTiON.     What  about  the  horses? 
Air.  Howard.     The  time  of  each  horse  is  charged,  so  that 
I  know  how  many  hours'  time  and  how  much  value  in  time 
the  horses  spend  on  each  crop.    ,The  time  of  the  horse  in 
selling  is  charged,  and  I  find  that  my  horses  —  I  keep  four 
—average  only  a  little  over  five  hours  a  day,  and  they  are 
hard  worked.     They  average  only  a  little  over  five  hours  a 
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day  for  the  year,  but  sometimes  in  the  year  they  have  worked 
a  good  many  hours.  A  horse  may  make  two  trips  to  Boston, 
and  the  distance  is  9  miles ;  but  another  day  he  may  stand 
in  the  bam  pretty  nearly  all  the  time, — be  out  one  hour, 
perhaps. 

Question.     Do  you  pay  your  laborers  by  the  day? 

Mr.  Howard.  I  pay  the  laborers  by  the  day,  or  week, 
or  month. 

Question.  Do  you  have  a  system  of  so  many  hours  a 
day? 

Mr.  Howard.  Yes  ;  some  put  in  about  ten  and  one-half 
hours  a  day ;  they  start  at  half-past  6  in  the  morning,  with 
an  hour  at  noon,  and  work  till  6  at  night. 

QuEwSTiON.  Can  you  do  that  through  the  months  of  No- 
vember and  December? 

Mr.  Howard.  During  November  they  start  at  half-past 
12  at  noqn  and  work  until  half-past  5,  and  are  liable  to 
work  till  6,  but  not  intentionally ;  and  during  December 
there  are  fewer  men,  and  we  get  through  about  5  o'clock. 

Mr.  N.  B.  Douglas  (of  Sherborn).  I  have  been  very 
much  interested  and  instructed  by  the  paper  read  this  morn- 
ing and  the  discussion  which  has  since  followed.  I  believe 
our  brother  has  struck  the  keynote  of  success  in  farming, 
not  only  in  market  gardening  but  in  general  farming,  —  the 
idea  of  knowing  what  a  thing  costs ;  knowing  what  you  are 
doing;  keeping  accounts.  I  believe  that  it  would  be  thou- 
sands of  dollars  in  the  pockets  of  our  Massachusetts  farmers 
every  year  if  every  one  of  them  knew  what  they  were  doing 
with  their  dairies,  —  if  they  knew  which  kind  paid  and 
which  kind  did  not.  It  does  not  pay  to  keep  a  cow  a  year, 
and  get  $25  or  $30,  possibly,  or  even  $40,  in  return,  if  it 
costs  $54  to  keep  her.  We  should  know  what  she  costs  to 
keep,  and  what  she  pays.  I  followed  dairying  over  fifty 
years,  and  during  all  that  time  I  didn't  know;  but,  thank 
God,  I  have  got  on  the  other  side  now,  and  keep  an  ac- 
count, and  when  I  find  a  cow  is  living  on  me,  she  goes  out 
and  lives  on  the  other  fellow,  if  she  lives  at  all.  And  I 
believe  that  is  a  step  in  the  right  direction. 

Mr.  Powell.     I  have  asked  a  number  of  questions  of  the 
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speaker,  but  I  want  to  express  my  very  high  appreciation 
of  the  paper  as  a  whole.  I  do  believe  that  in  this  pres- 
entation of  the  market-gardening  business  as  conducted  by 
Mr.  Howard,  in  his  advocacy  of  keeping  accounts,  he  has 
pat  agriculture  upon  the  same  basis  on  which  all  other  kinds 
of  business  have  to  he  conducted.  I  believe  that  is  the 
chief  value,  the  great  value,  of  the  paper  this  morning,  — 
that  he  has  put  forth  here  a  basis  upon  which  agriculture 
should  be  conducted,  knowing  the  profits  and  losses  in  the 
business. 

Following  the  last  speaker  carries  me  back  to  my  own 
experience  in  trying  to  keep  accounts  with  a  dairy.  I  re- 
member the  first  day  that  I  hung  the  scales  in  my  stable  and 
prepared  sheets  for  each  man  to  record  on  a  morning  the 
amount  of  milk  he  had  taken  from  the  cows  which  he  had 
milked.  There  was  a  protest  at  first  upon  the  part  of  the 
men,  and  I  had  to  inform  them  that  they  were  paid  for  mak- 
ing those  records  just  the  same  as  for  milking  the  cows,  and 
that  it  should  be  exacted  of  them.  They  thought  that  it 
would  make  them  extra  trouble.  I  said,  *'I  am  paying  you 
for  all  the  trouble  you  are  put  to."  The  result  was  that  in 
a  short  time  these  same  men  became  more  interested  in  their 
work  than  they  ever  had  been  before.  They  began  to  watch 
every  day  to  see  why  there  was  a  decline  of  1  pound  or  2 
pounds  of  milk  in  their  daily  record.  Whenever  I  reached 
the  stable  I  always  went  to  those  records,  and  if  I  saw  2^ 
pounds  short,  I  wanted  to  know  the  reason  why.  These  men 
soon  found  that  if  they  let  the  cattle  out  in  cold  weather, 
exposed  to  a  low  temperature,  down  went  their  record  on 
the  sheets  in  the  stable  ;  and  if  a  cow  failed  to  give  her  usual 
accounting,  they  ascertained  the  cause  in  some  other  way. 
In  this  way  the  very  men  who  first  objected  became  the  most 
interested  in  vying  with  each  other  to  show  the  biggest  record 
at  the  end  of  the  month.  So  it  not  only  has  a  good  efiect 
upon  the  &rmer  himself,  but  has  just  the  same  on  the  men 
he  employs ;  and  that  helps  to  raise  the  standard  of  agricul- 
ture and  makes  it  a  dignified  business,  puts  it  on  the  same 
basis  as  other  kinds  of  business,  and  that  is  what  we  have 
wanted  for  a  good  many  years.     Agriculture  has  been  con- 
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ducted  in  such  a  shiftless  manner  that  it  is  not  considered 
by  many  on  the  same  business  basis  as  other  vocations ;  and 
until  these  principles  are  adopted  and  carried  out,  it  can  not 
stand  squarely  with  other  businesses  in  the  community. 

QuESTiON.  Do  you  lay  stress  upon  saving  your  own 
seeds  in  any  case  and  for  any  reason  ? 

Mr.  Howard.  In  my  own  case  1  save  the  seed  from  toma- 
toes and  summer  squash. 

Question.     Lettuce? 

Mr.  Howard.  No,  sir;  I  wouldn't  try  on  the  lettuce. 
You  can  buy  the  California  seed,  which  is  fully  developed 
and  very  nice,  for  75  cents  to  $1  per  pound. 

Question.     Cabbage  ? 

Mr.  Howard.  I  do  not  practice  saving  any  but  those  two 
that  I  spoke  of.  Market  gardeners  who  i-aise  cucumbers  save 
their  own  seed,  and  a  good  many  save  their  corn  seed.  Per- 
haps I  ought  to  have  included  corn  in  that  lot.  I  raise  about 
an  acre  and  a  half  of  sweet  corn  every^  year,  and  that  seed  I 
have  saved.  I  found  it  on  the  farm  when  I  went  there,  and 
it  seemed  to  be  a  very  nice  com, — a  strain  of  Crosby, 
which,  planted  any  time  in  May,  seems  sure  to  be  ready  to 
harvest  the  second  day  of  August.  I  can  count  on  finding 
corn  on  the  second  day  of  August  if  I  plant  it  any  time  in 
May  ;  don't  need  to  go  down  to  see  if  it  is  there  beforehand, 
but  go  down  there  and  find  it. 

Question.     Do  you  save  your  own  tomato  seed? 

Mr.  Howard.     Yes,  sir. 

Question.  What  time  did  you  select  the  fruit  for  saving 
the  seed,  —  early,  or  late  ? 

Mr.  Howard.  Just  after  the  first  set  was  formed,  —  not 
the  very  first.  Tomatoes  are  commonly  transplanted  from 
the  bed.  On  these  plants  is  what  is  called  the  bed  set,  or 
first  set;  that  seed  we  do  not  save,  but  take  the  next,  which 
is  more  perfect  in  form,  or  the  fruits  are  more  perfect  in 
form,  and  they  are  early  enough.  We  select  from  plants 
which  have  the  best  specimens  on  them.  I  usually  pick  out 
a  bushel  of  the  best  fruits  that  I  can  find  on  these  specimen 
plants.  I  go  through  tlie  fruit  several  times,  sticking  up 
stakes  wherever  I  find  a  specimen  plant.     I  allow  several 
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fraits  to  matui'e,  then  go  through  and  harvest  those  mature 
fruits,  take  them  to  the  wash-house,  allow  them  to  get  thor- 
oughly ripe,  pick  out  those  which  come  nearest  the  type  I 
desire,  and  throw  the  others  away.     That  gives  us  a  few 
very  nice  seeds.     That  brings  the  crop  on  earlier,  planting 
from  this  select  seed,  so  that  now  the  greater  part  of  our 
tomatoes  ai-e  sold  in  the  month  of  August,  instead  of  the 
month  of  September.     My  returns  fi*om  tomatoes  in  the  past 
year  have  averaged  30  cents  a  plant. 
Question.     How  near  together  is  the  fruit? 
Mr.  Howard.     The  rows  are  6%  feet  apart,  and  the  plants 
3  feet  apart  in  the  row.     The  first  tomatoes  were  picked  the 
seventh  day  of  July. 

Question.     Do  you  trellis  the  plants,  —  support  them  in 
any  way? 
Mr.  Howard.     No,  sir. 
Question.     Trim  off  the  top  ? 

Mr.  Howard.     Trim  the  tops  off,  if  they  are  too  rank. 
Question.     Don't  they  sprawl  all  over  the  ground,  and 
lie  down? 

Mr.  Howard.     In  the  cultivation  of  tomatoes  we  ridge 

the  ground ;  we  plow  up  to  them,  and  make  a  mound  fully 

10  inches  higher  than  the  space  between  the  rows,  and  that 

over  a  distance  of  perhaps  2^  feet,  which  gives  a  nice  ridge 

over  which  to  lay  the  vines.     We  don't  let  the  vines  sprawl 

around;  we  go  around  and  take  each  vine  and  lay  it  right 

out  where  it  ought  to  be,  a  man  on  each  side  of  the  row ; 

and  then   if  the  vines  grow   too   rank,  —  too   much   wet 

weather  or  too  much  manure  on  the  ground,  —  we  take  a 

sickle  and  cut  those  tops  off,  two  men  on  a  row,  one  on 

each  side.     That  enables  the  fruit  which  is  set  to  mature 

earlier.    We  don't  care  anything  about  the  late  tomatoes  on 

those  vines ;  if  we  want  any  late  tomatoes,  we  set  the  plants 

esjJecially  for  that. 

Question.     What  variety  of  tomatoes  ? 

Mr.  Howard.     The  variety  which  I  have  used  has  been 

Livingstone's  Perfection.     I  have  tried  a  number  of  other 

varieties,  some  proving  quite  satisfactory,  and  perhaps  as 

good  as  the  Perfection,  but  the  Perfection  has  been  good 
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enough  for  me.  Strains  vary  ;  you  may  get  a  strain  of 
one  variety  that  would  be  worth  twic/e  as  much  an  another 
Htrain. 

Mr.  Samuel  Watts  (of  Xatick).  I  followed  the  Boston 
market  for  thirty  years,  and  it  was  very  seldom  that  I  failed 
to  sell  my  products  favorably.  I  live  about  17  miles  away. 
I  grow  cabbage,  sweet  corn,  tomatoes,  cauliflower,  and  a 
few  cow  beans.  The  lecturer  has  an  advantage  on  the  light 
stuff,  he  gets  it  there  so  much  chea|K'r ;  but  I  have  had  good 
success  this  year  on  cabbage,  tomatoi's  and  corn.  I  have 
sold  but  very  few  tomatoes  this  year  under  $1.  I  raised  the 
Stone  tomatoes,  cultivated  my  ground  in  very  good  shape, 
and  put  those  plants  down  deep.  After  furrowing  it  out 
with  a  two-horse  plow,  I  put  a  forkful  of  green  cow  manure 
in.  A  great  many  men  in  the  market  wouldn't  believe  me 
at  first,  but  some  people  here  know  that  I  carried  as  good 
tomatoes  to  Boston  this  year  as  any  one  carried  in.  My 
idea  is,  that  the  Stone  tomato  is  a  fruit-grower,  and  when 
they  are  fruiting  they  want  something  to  feed  on.  After  I 
put  in  a  forkful  of  gi'cen  cow  manure,  I  take  a  |)otato  digger 
and  make  a  hole  in  the  centre ;  then  I  go  on  and  plant  three 
or  four  rows  at  a  time,  putting  just  enough  dirt  in  the  holes 
to  cover  them  over ;  and  I  haven't  lost  a  plant.  I^st  year 
we  had  a  frost  rather  early,  and  I  cut  them  off  with  a  sickle 
and  stacked  them,  —  worked  pretty  late  one  night.  We  had 
1,000  plants;  and  I  said  to  the  men,  '*  Just  for  the  fun  of 
it,  count  how  many  green  tomatoes  you  shake  off  of  the 
vine,"  and  they  shook  117  tomatoes  off,  after  we  had  been 
picking  for  over  a  month.'  I  came  up  here  to-day,  thinking 
to  get  some  information,  and,  having  seen  some  pretty  good 
fipuit,  thought  perhaps  I  might  give  some  information.  I 
think  that  cauliflower,  cabbage  and  sweet  corn  are  about  as 
good  crops  as  a  man  can  raise  who  lives  out  about  15  to  17 
miles  from  Boston,  although  I  have  averaged  to  go  three 
days  a  week  into  Boston  for  quite  a  while.  And  for  a  milk- 
man—  I  am  in  the  milk  business  as  well  —  cabbage  keeps 
the  flow  of  milk  up  when  the  grass  is  dried  up,  so  he  gets 
a  profit  in  milk  as  well  as  in  selling  the  cabbage.  I  tell 
you,  any  one  who  hasn't  tried  it  will  be  surprised  to  know 
the  shrinkage  in  milk  after  you  stop  feeding  a  little  cabbage. 
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noN.     How  far  ajmrt  do  you  plant  eo] 

high? 

lowAKi).  1  think  the  question  wat<, 
he  hilltj  of  early  sweet  corn  be  plantei 

high.     The  practice  of  our  best  gai 

is  iYs  to  5  feet.     A  good  many  ha 

eet  and  hills  20  inches  apart. 

nos.     That  would  allow  other  crops 

vould  it  not? 

lowABD.     Yes. 

noN.     I  mean  just  that  one  crop. 

lowARD.     One  farmer,  located  in  "W 

0  acres  of  sweet  corn ,  plants  all  of  h: 

1  nothing  between  the  rows  of  corn, 
n  with  water  pumped  by  one  of  thesi 

120,000  gallons  a  day.  He  told  me 
a  day  to  supply  the  water  to  that  ct 
!  about  «00  to  700  feot  long,  and  the 
B  end  of  the  piece  to  the  other  withoi 
On  some  land  you  can't  do  that.  - 
picked,  which  will  be  by  the  25th  oi 
the  whole  thing  to  milkmen  in  the 
le  ground  and  plants  it  to  celery,  H  I 
ites  for  the  celery  in  the  same  way. 
I.  A.  Turner  (of  Norwell),  I  live 
ston,  and  in  our  vicinity  we  are  tryi 
raise  profitably ;  and  most  of  the  fam 
products,  and  don't  raise  very  much  < 
he  amount  of  it,  —  a  little  of  tliis  and 

0  ask  Mr.  Howard  if  he  thinks  he  ct 
or  30  miles  fi-om  Boston  as  he  doe 

i  is  cheap,  but  of  course  there  are  d 
ng  the  products  to  market.  I  would 
inks  it  advisable  to  carry  on  market  ^ 
(  from  Boston  ? 

lowAKD.     It  depends  on  the  man. 
:  miles  of  Boston  who  have  done  this 
worth  of  business,   who  cannot   shi 

1  the  business.  Undoubtedly  there  a 
)  from  the  market  who  can  show  20 
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on  the  amount  of  business  done.  Any  man  who  has  land 
and  is  raising  stuff  must  study  his  market  and  liis  land,  and 
sec  what  his  land  will  produce  that  he  can  sell  in  his  market, 
wherever  it  is ;  and  the  greater  price  per  bushel  which  the 
produce  usually  carries  should  govern  him  largely  in  selling 
market-garden  products. 

Mr.  George  M.  Wiiitakek  (of  Winthrop).  If  the  dis- 
cussion of  this  question  is  over  and  the  meeting  is  about 
to  adjourn,  there  is  a  matter  I  would  like  to  bring  to  yoiir 
attention.  I  think  it  will  be  universallj'^  admitted  that  prol>- 
ably  no  one  has,  and  certainly  very  few  have,  done  as  much 
for  New  England  agriculture  during  the  last  forty  years  as 
Mr.  A.  W.  Cheever  of  this  State,  who  is  now  on  his  death- 
bed, although  his  mind  is  as  clear  as  ever ;  and  I  move  that 
the  secretary  be  requested  to  wire  Mr.  Cheever  this  after- 
noon the  greetings  of  this  meeting,  its  cordial  appreciation 
of  his  life  work  for  agriculture,  and  its  sincere  sympathy  in 
his  suffering. 

The  motion  was  carried  unanimously. 

Adjourned  at  12.15  p.m. 

Afternoon  Session. 

The  meeting  was  called  to  order  at  2  p.m.  by  Secretary 
Ellsworth,  who  said :  It  is  my  pleasure  to  introduce  to  you 
Hon.  William  H.  Spooner  of  Jamaica  Plain,  a  member  of 
the  Board,  who  will  preside  this  afternoon. 

The  Chair.  Perhajw  there  is  no  subject  connected  with 
agriculture  in  Massachusetts  that  needs  more  attention  than 
that  of  finiit  culture.  Two  years  ago  I  called  at  the  office 
of  one  of  our  largest  exporters  of  ai)ples,  and  he  showed  me 
quotations  from  Liverpool,  where  Baldwin  apples  No.  1  and 
No.  2  from  Maine  were  (juoted,  and  No.  1  from  Massachu- 
setts, and  the  quotation  for  Massachusetts  apples  was  less 
than  the  quotation  for  No.  2  from  Maine.  Now,  I  felt  mor- 
tified at  that.  It  seemed  to  me,  as  farmers,  we  ought  to 
change  that  condition.  This  afternoon  we  have  a  lecture  on 
"The  soil:  importance  of  its  character  for  the  culture  of 
fruit."  I  have  the  pleasure  of  introducing  to  you  Mr. 
George  T.  Powell,  president  of  the  Agricultural  Experts 
Association,  New  York  City. 
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THE  SOIL:  IMPORTANCE  OF  ITS  CHARACTER  FOR 
THE  CULTURE  OF  FRUIT. 


BY  MR.    GEORGE  T.    POWELL,    NEW   YORK   CITY. 


It  gives  me  pleasure  to  meet  you  again,  as  heretofore, 
in  the  discussion  of  subjects  which  are  of  vital  interest. 

When  we  consider  the  possibilities  of  the  soil  in  its  power 
of  production,  its  variety,  its  capacity  for  improvement  and 
wealth-making,  and  its  adaptability,  it  becomes  an  object  of 
much  interest. 

The  earth  is  a  great  storehouse,  in  which  food  is  elab- 
orated and  prepared  for  plants  and  animals ;  and  the  more 
we  study  and  investigate  it,  the  greater  the  interest  becomes 
to  those  who  own  a  piece  of  land,  to  discover  and  bring  out 
its  wonderful  possibilities. 

One  of  the  first  problems  of  the  owner  of  land  is  to  know 
the  character  of  the  soil,  its  condition  and  its  adaptability 
to  the  purposes  for  which  he  wants  it.     Upon  the  charactcT 
of  the  soil  depends  very  largely  the  success  of  those  inter- 
ested in  its  management.     There  is  a  wide  difference  in 
soils.    There  are  the  clays,  sand,  silt,  shales,  loams  and 
muck,  all  differing  in  character.     These  are  derived  from 
the  rock  formations  of  different  periods  of  past  ages.     In 
the  early  formation  of  the  earth,  ages  of  time  elapsed  before 
there  was  any  form  of  life.     Through  the  agency  of  water 
the  rocks  were  washed  and  worn  and  disintegrated,  until 
soil  began  to  be  made.     Vegetable  life,  in  turn,  in  its  lower 
forms,  began  gradually  to  appear,  and  for  ages  it  increased 
^^  decomposed,  furnishing  certain  elements  in  the  soil. 
I'lkewise  animal  life  of  land  and  water  came  into  existence, 
and  for  generations  and  other  ages  their  decomposed  bodies 
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entered  into  the  further  formation  of  rock,  there  to  be  safely 
locked  up  for  the  future  needs  of  the  plant  and  animal  life 
of  the  world. 

.  At  a  later  period  in  the  world's  history,  great  moimtains 
of  ice  began,  in  their  movements,  the  further  work  of  soil- 
making.  They  plowed  their  way  through  the  earth,  grind- 
ing and  pulverizing  the  rocks,  leaving  high  mountains  in 
their  pathway,  and  dropping  off  and  scattering  the  soil, 
rocks  and  stones  of  all  sizes  and  periods  of  formation  over 
wide  plains,  and  leaving  hills  and  valleys  and  rolling  coun- 
try, in  all  degrees  of  variation,  behind  them. 

At  this  point  I  want  to  show  you  the  difference  in  soils. 
The  clay  soils  are  made  up  of  a  large  proportion  of  fine 
grains,  and  they  are  usually  termed  "heavj^;"  while  the 
sandy  soils  are  more  largely  composed  of  coarser  grains, 
and  are  spoken  of  as  ^'  light."  Clay  loams  and  sandy  loams 
are  variations  of  clay  and  sand  in  the  proportion  and  size  of 
their  soil  grains.  Silt  is  still  finer  in  its  soil  particles  than 
the  clay,  while  muck  is  the  product  very  largely  of  decom- 
posed vegetable  matter. 

There  is  another  kind  of  soil,  known  as  hardpan.  This  is 
composed  of  fine  particles  of  clay,  and  is  deficient  in  humus 
or  vegetable'  matter.  The  soil  grains,  being  cemented  to- 
gether, are  impervious  to  water,  and  nearly  as  hard  as  rock. 

I  here  show  you,  by  way  of  illustration,  these  different 
types  of  soil  upon  the  chart. 

It  is  of  great  importance,  in  all  our  operations  in  agricul- 
ture, that  we  have  more  definite  knowledge  regarding  the 
soil  with  which  we  are  working ;  and  in  the  absence  of  this 
knowledge  is  to  be  found  the  reason  for  so  many  unsatisfac- 
tory results  in  agriculture. 

This  side  of  the  chart  represents  what  I  have  already 
spoken  of  as  the  clay  types ;  this  represents  the  fine  soil 
particles ;  and  this  represents,  below  the  clay,  what  is 
known  as  the  clay  loam,  the  difference  being  merely  in  the 
size  of  the  soil  grains.  Upon  the  opposite  side  of  the  chart 
is  the  representation  of  the  sandy  types,  —  first  the  sandy 
soil,  as  we  recognize  it  generally,  and  below  the  sandy  loam 
here  is  the  representation  of  the  hardpan  of  which  I  spoke. 
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This  represents  different  types  of  the  shales  and  the  gravel 
formations. 

It  is  highly  important,  when  we  come  to  lay  out  our 
farms,  whether  it  shall  be  dairying,  the  growing  of  general 
agricultural  productions  or  the  growing  of  fruits,  that  we 
have  some  definite  knowledge  regarding  these  different 
types  of  soils ;  because  their  relation  to  certain  crops  is 
vital,  and  if  we  get  a  wrong  crop  on  the  wrong  type  of 
soil,  why,  of  course,  we  get  two  unfortunate  things  to- 
gether. 

Another  point  in  the  consideration  of  the  soil  is  that  of 
moisture.  We  here  at  the  east  do  not  have  irrigation,  ex- 
cept that  it  be  done  upon  a  small  scale,  where  the  most 
ioteusive  methods  of  work  are  carried  out ;  hence  we  have 
to  depend  largely  upon  other  means  for  saving  and  for 
securing  moisture.  This  is  vitally  important,  when  we 
come  to  consider  the  relation  of  soils  to  crops.  The  clay 
soil  and  clay  loam  are  more  moist,  for  the  reason  I  have 
already  given,  —  that  they  have  finer  soil  grains,  and,  being 
closer  together,  hold  and  carry  a  larger  amount  of  water  and 
retain  it  for  a  much  longer  period ;  while  with  the  sandy 
types,  the  soil  grains  being  coarser  and  the  soil  being  more 
open,  evaporation  is  more  rapid.  You  can  see  this  in  the 
illustration  before  you.  In  the  heavy  type  the  water,  be- 
cause of  the  fineness  of  the  particles  of  the  soil,  has  the 
ability  to  creep  up  slowly  and  is  more  readily  available  to 
the  needs  of  plants ;  whereas,  in  the  open,  coarser  soils  the 
water  has  not  the  same  ability  or  power  to  rise,  and  hence, 
as  you  see  on  the  chart,  it  lies  at  a  lower  level. 

These  are  very  vital  and  important  phases  of  the  study  of 
soils,  about  which  every  owner  of  land  needs  to  understand 
something.  I  might  mention,  before  leaving  this  part  of 
the  discussion,  that  it  is  of  most  vital  importance  in  the 
ownership  of  land  to  know  something  of  the  character  of 
hardpan,  -^  where  it  lies  ;  and  a  man  should  never  purchase 
land  unless  he  goes  down  and  knows  what  is  below,  just  as 
well  as  what  is  on  the  surface.  K  he  purchases  land  where 
the  hardpan  strata  Ues  near  the  surface,  he  is  unfortunate. 
BwaiiBe  of  its  very  retentive  power  in  holding  water,  he  is 
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restricted  to  certain  Knes  of  production,  and  he  is  troubled 
much  in  the  growing  of  crops  where  he  has  land  with  this  for- 
mation lying  close  to  the  surface.  But,  on  the  other  hand,  it 
is  of  extreme  value  if  he  can  strike  hardpan  down  to  a  certain 
depth,  because  it  furnishes  the  ability  to  hold  as  a  reservoir 
the  percolating  waters,  to  which  plants  may  send  down  their 
roots  through  long  periods  of  dry  season,  and  there  gain  the 
moisture  which  they  so  much  need. 

It  is  of  the  highest  importance,  to  those  who  desire  to 
grow  fruit  and  general  farm  crops,  that  they  have  some 
knowledge  of  these  different  kinds  of  soils,  that  they  may 
get  the  kinds  of  trees  and  crops  on  the  soil  best  adapted  to 
their  growth  and  development.  I  desire  to  emphasize  this 
statement.  For  centuries  the  soil  has  been  cultivated  and 
made  to  produce  food  for  the  needs  of  the  increasing  mil- 
lions of  population,  until  at  the  present  time  much  of  it  fails 
to  respond  liberally  to  further  demands.  Tliat  has  been  one 
of  the  great  causes  of  our  agricultural  depreciation  in  the 
east.  For  many  years  we  have  been  drawing  upon  the  food 
supplies  to  that  extent,  wuthout  replacing  the  loss,  that  the 
soil  has  declined  further  to  yield  up  of  her  abundance  as  lib- 
erally as  she  once  did.  Much  of  the  plant  food  has  not  only 
been  seriously  depleted,  but  also  one  of  its  most  miportant 
elements, —  its  organic  matter.  Its  function  is  of  the  highest 
importance.  It  is  of  value  to  the  soil  in  different  ways.  It 
improves  its  texture,  enables  it  to  more  perfects  hold  and 
to  distribute  moisture,  and  helps  to  make  plant  food  more 
available;  in  fact,  it  is  one  of  the  great  necessities  of  our 
present  agricultiuro. 

In  tlie  process  of  production  for  so  long  a  time  the  humus 
of  the  soil  has  been  largely  used  up  or  worn  out,  Avith  the 
result  that  for  years  many  sections  of  our  country  have  failed 
to  return  f^rofitable  crops.  One  of  the  most  important 
functions  of  humus  is  the  improvement  which  it  makes  in 

m 

the  texture  of  the  soil.  It  loosens  and  lightens  a  heavv 
clay,  and  softens  and  breaks  down  lumpy  and  cloddy  condi- 
tions. 

Now,  take  this  type  of  land.  Whoever  knows  clay  land 
readily  understands  that  the  period  in  the  spring  m  which 
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such  land  may  be  worked  Ia  limited.     It  must  be  taken 
just  at  the  right  time.     If  a  clay  soil  is  worked  or  culti- 
vated when  there  is  a  superabundance  of  moisture,  it  is  very 
difficult  after  that  to  get  the  land  in  good  condition,  because 
of  its  hard,  lumpy  character.     Being  possessed  of  a  super- 
abundance of  >vater,  being  worked  over  at  that  time  compacts 
it,  and  as  soon  as  it  dries  of  course  it  becomes  hard  and 
lumpy.    Humus  comes  in  here  as  a  very  important  element 
to  have  incoq)orated  in  a  clay  soil,  because  it  lengthens  the 
period  in  which  clay  soil  can  be  worked,  and  it  can  be  worked 
with  a  higher  degree  of  moisture  in  it. 

The  feeling  roots  of  plants  are  delicate,  of  extreme  fine- 
ness, and  they  cannot  successfully  seize  upon  clods  or 
large  soil  particles.  If  we  were  to  examine  the  roots  of 
plants  through  a  microscope,  we  would  be  surprised  to  see 
the  lar£:e  number  of  extremelv  fine,  hairlike  feeders  that  are 
pushing  out  in  all  directions  in  the  soil.  We  cannot  deter- 
mine them  with  the  naked  eye,  but  by  putting  tlie  glass  upon 
them  they  present  an  astonishing  number  of  these  exceed- 
ingly delicate,  fine  roots,  upon  which  the  plant  has  to  depend 
forit8  supply  of  water  and  of  food. 

The  soil  particles,  then,  must  be  fine,  loose  and  soft  in 
texture,  for  plants  to  obtain  food,  and  a  liberal  amount  of 
humus  present  will  help  to  produce  these  conditions. 

Another  function  of  humus  is  to  enable  the  soil  to  hold  a 
much  larger  amount  of  moisture.     In  our  forests  the  decay 
of  leaves  and  roots,  of  fallen  trees  and  branches,  for  genera- 
tions, has  given  an  amount  of  vegetable  matter  that  will 
absorb  immense  quantities  of  water,  which,  during  other  and 
prolonged  periods  of  drought,  are  gradually  given  off,  and 
vegetation  thereby  carried  on  successfully  in  its  growth. 
Since  the  clearing  of  our  forests  we  have  exposed  this  sur- 
face, which  has  been  so  richly  filled  with  the  vegetable  de- 
composition of  ages  of  time.     We  have  exposed  this,  not 
only  to  the  sunshine,  and  in  the  breaking  up  of  the  soil  to 
the  more  rapid  evaporation  of  water,  but  we  have  actually 
worn  it  out,  with  the  result  that  at  the  present  time  our  soils 
are  compact,  and  water  during  heavy  rains  runs  off  rapidly  ; 
it  is  not  absorbed  in  the  same  proportion  as  formerly  by  the 
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soil ;  it  runs  off  rapidly  into  the  ditches  and  streams,  and 
the  soil  does  not  get  as  much  benefit  in  recent  years  of  the 
rainfall,  because  of  this  compactness  from  the  loss  of  the 
humus  which  is  so  vitally  necessary.  Then,  again,  by  not 
being  able  to  absorb  and  hold  so  much  water,  when  the  dry 
periods  come  the  soil  dries  quickly,  and  crops  that  used 
to  go  through  dry  periods  without  material  suffering  from 
drought  to-day  are  seriously  cut  off. 

The  soil  may  contain  an  abundance  of  plant  food,  yet 
crops  fail  for  want  of  sufficient  moisture  to  make  it  soluble 
and  available.  The  ranfall  is  often  insufficient  to  meet  the 
demands  of  growing  crops,  not  only  because  of  its  deficiency 
in  quantity,  but  of  its  unequal  distribution.  The  dependence 
must  be  largely  on  that  which  is  stored  in  the  soil,  and  which 
is  to  be  drawn  on  by  plants  at  all  times,  and  particularly  in 
times  of  drought. 

Another  and  very  important  function  of  humus  is  in  the 
acids  that  are  formed  by  the  decay  of  plants,  which  act  upon 
and  make  plant  food  more  readily  available.  In  the  decay 
of  plants  they  return  to  the  soil  that  which  has  been  taken 
out  of  it ;  and  if  clover,  peas,  beans  and  other  legumes  are 
used  for  plowing  in,  they  will  add  nitrogen  in  liberal  quan- 
tity, Or  sufficient  to  meet  all  demands  and  requirements  of 
plants.  This  most  essential  plant  food  —  nitrogen  —  is  more 
readily  lost  than  others,  and  of  this  many  soils  are  greatly 
impoverished. 

The  next  illustration  shows  how  we  can  not  only  produce 
humus  abundantly  and  economically,  but  also  add  nitrogen 
in  its  cheapest  possible  form.  In  the  discussion  this  morn- 
ing of  that  very  admirable  paper  of  Mr.  Howard,  you 
realized  the  importance  of  using  freely  of  nitrogen,  and  not 
only  of  that  but  other  elements  of  plant  food  in  the  grow- 
ing of  intensive  market-gardening  crops. 

It  is  a  problem,  with  the  majority  of  fanners  living  10 
miles  or  more  out  of  Boston,  how  to  obtain  extra  fertilizer 
for  their  land.  In  the  State  Board  meeting  there  are  com- 
paratively few  farmers,  market  gardeners,  or  fruit  growers 
who  live  within  5  miles  of  Boston.  Many  of  you  live  out 
perhaps  25  or  50  miles  and  farther,  and  you  have  not  the  same 


No.  4.]  SOIL   IN    FRUIT  CULTUEE.  63 

advantages  in  obtaining  the  city  supplies  of  manure.  Now, 
it  is  as  vitally  important  that  the  soil  50  or  100  miles  from 
the  city  be  kept  up,  as  that  only  5  or  10  miles  away.  This 
may  be  done  through  an  economical  method,  which  I  am 
glad  to  be  able  to  give  to  you  this  afternoon.  In  our  sys- 
tem, where  we  use  rotation  in  cultivation,  thei*e  is  no  more 
economical  manner  in  which  to  keep  up  soil  fertility,  to 
supply  lost  humus  and  add  to  it  what  it  so  much  needs  to- 
day, —  the  most  expensive  element  of  plant  food,  nitrogen, 
—  than  through  the  aid  of  leguminous  plants.  The  clover 
as  represented  in  the  chart  fills  the  soil  with  a  mass  of  roots. 
The  tap  root  goes  down  deep,  as  fSu*  as  the  soil  is  open  or 
congenial  enough  to  let  it  work  its  passage  downward.  It 
goes  down  and  brings  up  the  potash,  the  phosphoric  acid 
and  some  nitrogen  that  may  be  deep  in  the  subsoil,  —  brings 
it  up  to  the  surface  in  the  construction  of  the  plant  itself. 
Not  only  that,  but  upon  all  of  the  fine  roots  which  are  here 
represented  are  the  nitrogen  nodules.  We  have  heard  much 
recently  of  this  principle  of  inoculation  of  the  soil  arti- 
ficially through  nitrogen  bactena,  which  our  United  States 
Department  of  Agriculture  has  been  so  ably  and  so  thor- 
oughly bringing  before  the  public.  Upon  its  roots  the  clo- 
ver plant  has  the  ability  to  form  these  nodules,  which,  acting 
in  conjunction  with  bacterial  influences  in  the  soil,  take  up 
the  free  nitrogen  of  the  atmosphere,  and  in  their  disinte- 
gration give  it  to  the  soil  in  the  cheapest  possible  form  in 
which  it  may  be  obtained.  In  our  system  at  "Orchard 
Farm,*'  which  is  that  of  fruit  growing,  wherever  it  is  pos- 
sible we  co-operate  with  the  clover  plant,  because  of  its 
wonderful  ability  not  only  to  restore  to  the  soil  an  abun- 
dance of  humus,  but  also  of  nitrogen. 

Here  we  can  see  the  difference  between  plants.  This 
iUustration  represents  the  tunothy  plant.  You  see  the  char- 
acter of  its  roots.  Those  who  can  see  them  will  observe 
that  they  are  rather  fine.  They  are  close  to  the  surface, 
they  do  not  run  down  deeply ;  with  the  result  that  they  take 
the  plant  food  from  a  very  shallow  surface  of  the  soil,  —  are 
sar&ce-feeding.  In  following  the  timothy  sward  with  com 
or  potatoes,   or   with  any  farm  crop,  any  farmer  present 
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knows  he  gets  no  such  results  as  in  following  the  clover 
plant,  for  the  reason  that  the  preceding  timothy  crop  has 
drawn  upon  the  plant  food  in  the  same  depth  of  soil  which 
the  roots  of  other  plants  call  upon  for  food,  and  hence  they 
find  a  somewhat  impoverished  soil.  The  clover,  on  the 
other  hand,  draws  up  from  the  depths  beneath  an  abundance 
of  plant  food,  and  leaves  it  close  to  the  surface,  where  other 
plants  may  use  it.  I  want  to  emphasize  especially  this 
afternoon  the  importance  of  a  careful  study  of  the  legumi- 
nous plants.  We  should  use  them  in  every  possible  way  in 
the  growing  of  our  farm  crops. 

Soils  may  be  improved  in  several  ways ;  by  tillage,  which 
is  one  of  the  first  in  importance,  for  through  tillage  the  soil 
must  first  be  put  in  proper  condition  for  the  growing  of 
plants  of  whatever  kind  desired.  Plowing  and  after- tillage 
are  essential  to  be  understood  in  relation  to  the  effects  pro- 
duced upon  the  crops  to  be  grown. 

We  have  not  yet  reached  the  point  of  the  best  culture  of 
our  soil ;  there  is  too  much  crude  practice  in  this  very  im- 
portant operation.  Through  tillage  alone  great  improvement 
may  be  made  in  most  soils,  as  they  contain  more  or  less  of 
potential  plant  food,  but  in  unavailable  form.  Unless  the 
mechanical  condition  of  the  soil  is  right,  the  expenditure  of 
money  for  fertilizers  will  not  be  productive  of  profitable  or 
satisfactory  results.  Hence  good  tillage  is  one  of  the  first 
and  most  valuable  processes  to  be  employed  in  soil  improve- 
ment. 

I  want  to  emphasize  again  the  value  and  the  importance 
of  thorough  tillage.  It  is  seldom  that  I  see  anywhere  in  the 
preparation  of  land  for  a  cereal  crop,  anything  like  adequate 
tillage  given  to  the  soil.  Two  or  thi'ee  more  harrowings  or 
cultivations  would  add  bushels  at  the  harvest  time ;  and  yet 
too  often  farmers  in  their  haste  will  not  give  the  time  neces- 
sary to  reduce  the  soil  to  the  fine  condition  in  which  the 
plants  which  are  to  occupy  it  may  obtain  the  plant  food  which 
is  there  abundantly.  No,  farmers  do  not  spend  money  for 
chemical  fertilizers  until  you  have  at  least  worked  out  some 
portion  of  plant  food  in  the  soil  which  is  there  and  ready  for 
use;  it  is  much  wiser  to  put  the  labor  upon  the  land,  and 
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get  it  there,  than  it  is  to  spend  money  for  the  chemical  fer- 
tilizers, for  in  this  condition  of  soil  the  fertilizers  cannot  act, 
and  the  plants  cannot  get  the  good  from  them.  Fertilizers 
are  condemned  frequently  by  farmers  because  they  do  not 
always  get  good  results  from  their  use.  You  would  get  them 
by  giving  the  soil  higher  tillage  and  more  of  it  before  the 
seed  is  put  in. 

Stable  manures  may  be  used  to  improve  the  texture  of 
the  soil ;  they  furnish  not  only  humus,  but  plant  food. 
Where  stock  may  be  kept  to  advantage,  and  the  manure 
they  produce  is  properly  handled  and  applied,  the  effect  is 
always  good  and  lasting.  Unfortunately,  the  manure  pro- 
duced upon  many  farms  is  so  unwisely  treated  that  much  of 
its  value  is  lost  before  it  reaches  the  field.  When  allowed 
to  heat,  or  reach  a  high  degree  of  fermentation,  it  loses 
much  of  its  nitrogen  ;  while  its  value  is  often  largely  depre- 
ciated by  exposure  to  rains  that  wash  out  much  of  its  soluble 
matter. 

Not  long  since  I  was  called  upon  to  make  an  examination 
of  a  large  property,  to  outline  what  might  be  done  to  im- 
prove the  general  conditions  of  the  property.  The  land 
was  running  down ;  it  was  unproductive.  The  owner  felt 
that  for  some  reason  his  landed  interests  were  a  burden  to 
him,  and  he  was  not  getting  from  them  what  he  desired.  It 
was  a  property  of  over  1,000  acres.  A  large  quantity  of 
stock  was  kept  upon  it,  and  as  I  went  through  the  stables  to 
examine  their  sanitary  conditions,  and  the  effect  which  might 
be  produced  upon  the  milk  that  came  from  them,  to  examine 
the  food,  the  rations  that  were  being  fed,  and  then  started 
from  the  barn  and  the  stables  to  go  to  the  fields  to  see  the 
condition  there,  I  happened  to  go  by  the  manure  pile.  I 
learned  that  the  manure  was  carted  out  from  the  stables 
daily.  There  was  a  large  number  of  cattle,  several  hun- 
dred head  of  swine  and  a  flock  of  sheep,  and  the  manure 
was  carted  out  daily  and  dumped  into  a  great  pile ;  and  in 
going  out  to  examine  the  land  I  suddenly  came  upon  a 
ditch,  over  which  I  had  to  jump ;  and  in  the  ditch  was  a 
running  stream  of  liquor  from  this  great  manure  pile,  con- 
taining perhaps  1,500  loads  of  manure.     A  little  farther  on 
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I  discovered  an  open  sewer,  into  which  this  liquid  manure 
was  running.  It  did  not  take  long  to  make  a  report  upon 
the  management.  The  land  showed  what  litde  of  the  value 
of  that  manure  went  back  to  it.  The  higher  value  in  stable 
manures  is  in  the  liquid  parts,  —  the  value  is  about  three- 
fifths  in  the  liquid  and  two-fifths  in  the  solids ;  and  yet  in 
this  instance  it  was  running  away  by  the  hogshead  every 
day,  and  I  might  say  every  hour,  —  running  away  into  a 
sewer,  instead  of  going  back  upon  the  land.  It  is  highly 
important  that  we  carefully  study  this  problem  of  our  stable 
manures,  and  allow  no  waste. 

I  have  dwelt  thus  long  upon  the  soil  because  I  feel  its  im- 
portance. I  have  perhaps  given  more  time  to  the  discussion 
of  this  phase  of  the  subject  than  I  shall  to  that  of  fruit  cul- 
ture, which  I  shall  now  take  up,  because  I  feel  that  the  future 
success  of  our  farmers  depends  so  largely  upon  the  upbuild- 
ing of  the  soil.  We  must  use  every  possible  means  for 
conserving  plant  food,  because  in  the  future  we  want  to  make 
even  greater  demands  upon  it  than  we  have  in  the  past. 
Hence  I  have  given  this  time  to  this  part  of  the  discussion. 

Fruit  has  the  highest  value  of  any  of  our  productions.  In 
the  culture  of  fruit  to-day  one  of  the  first  duties  of  the 
grower  is  to  adopt  systematic  methods  of  improving  the  soil 
upon  which  it  is  to  be  grown-.  The  land  for  fruit  culture 
should  be  selected  with  reference  to  the  kind  of  fruit  to  be 
grown.  Here  again  let  me  use  the  soil  chart.  The  ideal 
soil  for  most  tree  fruits  is  a  deep,  rich,  clay  loam ;  and  espe- 
cially is  this  true  for  apples,  pears  and  plums.  This  is  the 
type  that  is  best  adapted  to  these  three  fruits.  The  clay 
soil  seems  to  carry  more  evenly  in  its  organization  the  mois- 
ture which  is  required  by  trees  than  the  more  open,  sandy 
soils.  Our  tree  fruits  are  a  little  longer  perfecting,  and 
hence  a  soil  that  will  carry  moisture  over  a  long  period  of 
dry  weather  is  better  adapted  to  trees.  Small  fruits  are  well 
adapted  to  sandy  soils,  because  of  the  shorter  period  in  which 
they  mature.  In  planting  orchards  it  is  always  desirable, 
if  possible,  to  select  soil  that  has  some  clay  in  it.  The  clay 
loam  is  admirable,  exceedingly  so,  for  fruit  of  nearly  all 
kinds ;  where  you  can  get  a  loamy  soil,  with  a  small  per  cent 
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of  clay  in  it,  it  is  excellent.  However,  if  you  have  a  sandy 
loam,  certain  treatment  can  be  given  to  this  soil  which  will 
give  excellent  results  in  growing  tree  fiiiits.  It  is  an  in- 
teresting fact  that  upon  Long  Island,  and  in  other  sections 
where  the  soil  is  very  open  and  sandy,  there  is  more  or  less 
variation  in  the  character  of  the  land,  small  percentages  of 
loam  and  clay  appearing ;  and  upon  these  loamy  sands  some 
excellent  apple  orchards  are  to  be  found. 

The  finest  grapes  are  those  that  are  grown  upon  the  shale, 
represented  in  this  type.  The  shale  and  the  gravel  will 
produce  the  finest  grapes.  You  will  get  a  sweeter  grape 
grown  upon  the  shale  than  upon  the  clay,  for  the  reason 
that  it  does  not  hold  quite  so  much  moisture.  It  is  a 
warmer  soil.  It  is  generally  rich  in  phosphoric  acid  and 
potash,  and  that  will  give  you  a  sweeter  grape.  Grapes 
on  shales,  and  peaches  on  sandy  loams ;  peaches  do  best 
on  the  sandy  loam.  For  peaches,  I  would  always  choose 
the  sandy  loam,  although  good  peaches  are  grown  on  clay 
loam. 

Most  valuable  service  is  being  rendered  to  farmers  and 
firuit  growers  by  the  United  States  Department  of  Agricul- 
ture in  the  soil  surveys  which  are  being  made  in  different 
sections  of  the  country,  to  determine  the  adaptability  of  the 
soil  to  different  crops.  Farmers  and  fruit  growers  will  find 
great  benefit  in  procuring  the  reports  of  the  surveys  and 
investigations  which  are  published,  and  from  them  studying 
their  own  individual  fiurms,  and  cultivating  more. largely 
those  crops  for  which  their  soil  is  best  adapted.  I  think 
the  department  has  never  done  more  valuable  service  than 
in  making  these  surveys,  and  carefully  studying  the  geo- 
logical character  of  the  soil  and  its  adaptability  to  croym 
that  may  best  be  grown  upon  it.  It  is  most  invaluable 
service,  and  gives  to  owners  of  land  new  advantages  in  its 
management. 

There  is  much  land  in  New  England  that  is  well  adapted 
to  fruit  growing.  That  in  the  more  northern  portions  is 
well  adapted  to  the  production  of  apples.  The  land  in 
Massachusetts,  especially  in  the  eastern  part,  produces  pears 
of  fine  quality  and  of  the  highest  value.     I  have  always 
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noted,  in  our  New  York  mai*ket,  that  after  the  holidays 
the  high-priced  pears  are  those  that  come  from  the  vicin- 
ity of  Boston  and  Worcester.  The  Boston  box  pears  are 
brought  out  after  the  holidays,  and  always  command  a  high 
price.  The  soil  in  portions  of  Connecticut  has  no  superior 
for  the  growing  of  peaches. 

Now,  in  all  of  the  New  England  States,  by  simply  study- 
ing this  question  of  adaptability  of  soil  to  the  product,  there 
may  be  grown  excellent  fruits  of  all  kinds,  with  the  excep- 
tion of  peaches  and  cherries  in  the  more  northern  portions. 

While  apples  are  grown  among  the  rocks  and  unculti- 
vated fields  on  many  of  the  hill  farms  of  New  England,  they 
are  by  no  means  the  best  apples.  The  trees  grown  in  those 
rough  places  cannot  receive  the  care  and  cultivation  re- 
quired, and  fully  75  per  cent  of  the  fruit  is  so  injured  by 
the  codling  moth  and  other  insects  that  its  value  firequently 
is  but  little  above  the  cost  of  barrels,  freight  and  other  ship- 
ping expenses. 

There  is  much  discussion  of  the  system  of  growing  trees 
with  mulch,  rather  than  by  cultivation.  While  the  soil  may 
be  improved  by  a  mulch,  there  will  be  more  rapid  improve- 
ment made  through  cultivation  and  the  plowing  in  of  green 
manure  crops.  For  fifteen  years  we  have  been  following 
the  plan  of  cultivating  the  soil  among  trees  up  to  July  1, 
and  then  sowing  crimson  and  red  clover,  which  are  allowed 
to  grow  the  balance  of  the  season,  to  he  plowed  in  the  fol- 
lowing spring. 

One  of  the  great  disadvantages  of  the  mulch  system  is 
the  large  amount  of  water  which  grass  will  abstract  from 
the  soil,  in  addition  to  that  which  is  required  by  the  trees. 
A  well-grown  apple  tree,  with  an  abundance  of  unimpaired 
foliage,  will  take  up  from  the  soil  and  transpire  through  its 
foliage  every  twenty-four  hours  during  the  wai-m  days  of 
June  and  July  over  4  tons  of  water ;  an  acre  of  grass  during 
the  same  time  will  take  up  daily  and  pass  out  of  the  soil 
over  100  tons  of  water ;  and  in  times  of  drought  trees  and 
fruit  suffer  alike  from  this  great  absorption  of  water  by 
the  grass  that  is  growing  for  the  purpose  of  a  mulch.  We 
can  hardlv  realize  this  fact,  but  when  the  hot  davs  of  June 
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and  July  come  on,  it  is  astonishing  what  great  demands  are 
made  for  water  by  firuit  trees  and  grass  that  are  occupying 
the  soil.  Unless  this  amount  of  water  comes,  positively 
they  mast  perish.  Of  course  in  the  great  subterranean  sup- 
plies which  are  underneath  our  iarras  everywhere  this  large 
quantity  of  water  is  constantly  finding  its  way  to  the  sur&ce. 
The  higher  the  temperature  of  the  atmosphere  over  the  sur- 
face of  the  soil,  the  greater  becomes  the  pressure  of  the 
water  from  below.  If  it  were  not  for  this  principle,  vege- 
tation could  not  exist.  As  I  have  already  stated,  our  an- 
nual rainfall  is  so  unequally  distributed  that  if  plants  had 
to  depend  upon  it  through  the  growing  season  they  would 
very  often  fiail.  This  mulch  system  may  possibly  be  suc- 
cessfully adopted  for  a  time  where  an  orchard  is  situated  on 
a  natural  water-shed,  where  the  water  is  constantly  supplied 
by  the  higher  land,  or  where  there  is  an  inexhaustible  sub- 
soil supply. 

I  want  to  give  here  an  illustration  of  the  danger  in  accept- 
ing a  new  plan  without  giving  it  a  most  careful  trial.     A  few 
years  ago  I  laid  out  the  plan  for  an  extensive  apple  orchard 
on  a  farm  in  a  New  England  State.     I  had  been  called  upon 
to  examine  the  land,  and  to  determine  its  adaptability  to 
the  growing  of  apples.     I   found  the  soil   most  superior 
for  that  purpose,  the  elevation  good  and  the  quality  of 
the  apples  in  the  locality  most  excellent.     All  the  condi- 
tions seemed  to  be  present  for  the  establishment  of  an  ex- 
ceedingly valuable  orchard.     Twenty  thousand  trees  were  set 
out.     The  advice  was  followed  for  two  years  on  the  line  of 
careful  culture.     During  those  two  years  the  trees  made  ex- 
ceptionally fine  growth.     The  plan  then  was  to  top-work 
the  trees,  which  I  will  discuss  a  little  later.     But  in  the 
mean  time  the  policy  was  changed  to  that  of  mulching  the 
trees.     A  dry  season  followed,  when  the  top-working  or 
the  budding  was  to  be  done.     The  budding  was  practically 
a  failure  ;  the  trees  stopped  growth.     During  the  following 
winter  mice  collected  in  the  mulch,  as  hay  was  drawn  and 
put  about  the  trees  in  addition  to  the  grass  that  was  cut  and 
placed  about  them.     The  following  season  the  trees  declined 
still  more,  with  the  result  that  the  advice  was  given  that. 
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unless  the  mulch  system  was  changed,  the  orchard,  which 
was  so  promising  and  so  beautiful  in  its  gro\vth,  would  be  an 
absolute  failure  and  a  total  loss.  The  system  was  changed 
back  again  to  cultivation,  with  the  result  that  the  trees  have 
taken  a  new  start,  and  are  giving  promise  now  of  a  good 
orchard  in  the  future,  although  by  the  change  of  system  at 
least  four  years  of  time  had  been  lost.  So  that,  while  we 
may  discuss  this  question  of  mulching,  every  man  must  decide 
for  himself  whether  he  has  the  conditions  that  are  right  for 
it,  before  he  ventures  to  adopt  the  practice  upon  a  large 
scale. 

In  my  own  case  I  gave  this  system  a  practical  demonstra- 
tion. Five  years  ago  I  planted  two  orchards,  one  to  be. 
given  cultivation  and  the  other  to  be  kept  under  the  mulch 
plan,  that  I  might  test  them  side  by  side,  under  my  per- 
sonal observation.  The  trees  that  have  been  cultivated 
have  continued  to  make  very  satisfactory  gi'owth.  They 
have  already  begun  to  bear  fruit,  this  past  autumn  being  the 
fourth  year.  Some  varieties  have  borne  liberally,  from  15 
to  20  apples  appearing  upon  a  tree.  Now,  the  other  orchard 
that  Has  been  kept  in  mulch  has  practically  made  not  more 
than  half  the  growth  of  the  other.  A  number  of  the  trees 
have  failed.  The  grass  came  in  heavy,  and  it  so  taxed 
the  soil  for  moisture  during  two  dry  seasons  that  many  of 
the  trees  died,  and  the  orchard  has  been  reset  once  with 
nearly  one-half  the  number  of  trees  that  have  died  out.  So 
that  at  my  own  farm  I  am  clearly  satisfied  that  this  system 
of  growing  fruit  trees  by  mulch  is  not  at  all  adapted  ;  and  I 
think  that  my  farm  represents  about  the  average  of  the  farms 
of  New  England,  in  the  character  of  its  soil  and  in  the  man- 
agement which  it  requires.  The  mulch  system,  which  has 
been  so  attractive,  as  doing  away  with  a  vast  amount  of  labor, 
with  most  men  certainly  will  prove  to  be  misleading  and  dis- 
appointing. 

The  majority  of  New  England  orchards  are  on  hillsides, 
on  comparatively  dry  land,  and  in  sod  ;  and  so  long  as  apples 
are  dependent  on  such  conditions,  the  crops  will  not  only  be 
uncertain  in  yield,  but  the  quality  will  be  largely  inferior. 
It  is  wiser  to  give  to  orchard  purposes  a  few  acres  of  the  best 
land,  and  devote  it  entirely  to  the  trees. 


No.  4.]  SOIL  IN   FRUIT  CULTURE.  71 

Oar  present  system  is  to  plant  permanent  varieties  of 
apples  40  feet  apart  each  way,  and  interplant  with  fillers 
of  early  bearing  kinds  20  feet  each  way ;  and  we  are  trying 
the  experiment  of  again  interplanting  with  dwarf  trees  10 
feet  apart,  with  clean  culture  in  the  early  part  of  the  season 
and  cover  crops  of  clover.  The  soil  is  expected  not  only  to 
carry  this  large  number  of  trees  to  bearing  age,  but  to  be 
steadily  improved  at  the  same  time. 

We  have  one  orchard  planted  by  my  father  fifty-eight 
years  ago,  the  trees  standing  33  feet  apart.  The  soil  is  com- 
pletely filled  with  interlacing  roots.  For  many  years  the 
orchard  was  in  sod,  bearing  crops  quite  regularly,  in  which 
was  a  large  per  cent  of  inferior  fruit.  For  several  years  it 
has  been  under  high  tillage,  with  crimson  and  red  clover 
sown  annually  at  the  rate  of  15  pounds  of  seed  to  the  acre 
in  June  or  early  July,  and  plowed  in  each  spring ;  with  the 
result  that  the  soil  has  not  only  steadily  improved,  but  the 
crops  of  1904  and  1905  have  never  been  exceeded  in  quan- 
tity or  in  quality,  and  have  never  sold  for  so  high  value. 

I  want  to  say,  in  connection  with  this,  that  the  orchard 
has  not  had  a  dollar's  worth  of  other  fertilizers  applied  dur- 
ing thirty  years.  I  am  testing  this  matter  to  an  extreme. 
It  only  goes  to  prove  what  I  have  already  stated, — that 
mach  of  our  soil  is  rich  in  mineral  plant  food  to-day,  with 
all  we  have  taken  from  it.  There  are  thousands  of  acres 
of  land  to-day  that  are  considered  reduced,  worn  out  and 
useless,  that  are  not  so  by  any  means.  T^hey  are  abundantly 
supplied  with  mineral  plant  food.  Let  us  supplement  that 
now  by  the  liberal  use  of  green  crops  plowed  in,  and  we 
shall  find  that  we  may  grow  profitable  crops  even  without 
the  aid  of  commercial  fertilizers.  We  must  get  more  from 
our  land. 

If  there  were  more  time,  I  need  only  refer  to  the  culture 
of  the  soil  as  it  is  carried  out  in  England,  in  France,  in  Bel- 
gium, in  Denmark  and  in  Italy,  to  show  that  after  thousands 
of  years  of  cultivation  they  are  getting  yields  of  crops 
that  surprise  us.  I  have  known  of  instances  around  Paris 
where  a  single  acre  of  land,  in  the  growing  of  garden 
crops  and  very  often  fruit  crops,  is  yielding  over  12,000 
to-day,  and  upon  which  an  annual  rental  of  $250  is  paid. 
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Often  a  rental  of  $400  is  paid  for  a  single  acre  of  land. 
When  we  come  to  consider  the  possibilities  of  the  improve- 
ment of  land,  we  in  our  country  know  but  little  about  it 
as  yet,  because  we  have  had  so  much  land,  we  have  worked 
over  an  extensive  surface,  and  we  have  never  been  driven 
to  the  necessity  of  taking  a  small  acreage  and  working  out 
of  it  its  great  possibilities. 

While  it  is  admissible  to  grow  other  crops  in  young  or- 
chards if  extra  fertilizing  is  done,  the  profits  of  the  orchard 
will  be  greater  in  future  years  if  the  entire  use  of  the  land 
is  given  to  the  trees ;  and  under  these  conditions  the  close 
interplanting  may  be  possible  if  the  trees  are  given  the 
entire  resources  of  the  soil.  When  the  interplanted  or 
filler  trees  begin  to  grow  upon  the  others,  they  must  be 
removed,  —  first  the  dwarfs  on  Paradise  stock,  and  later  the 
half  dwarfs  on  Doucin,  or  of  standards  of  early  bearing 
kinds;  these  must  be  removed  as  soon  as  they  begin  to 
encroach  upon  the  space  of  the  permanent  trees.  Herein 
lies  the  danger  in  recommending  this  system  of  close  plant- 
ing of  trees,  for,  while  the  fillers  are  bearing  liberal  crops 
of  fine  fruit,  the  temptation  will  be  strong  to  leave  the  trees 
for  one  more  crop,  and  still  another,  until  without  great 
care  the  soil  will  become  so  taxed  and  depleted  that  the 
entire  orchard  will  fail  to  produce,  and  the  plan  will  prove 
a  failure.  It  requires  considerable  nerve  to  send  in  men  to 
cut  down  three-fourths  of  the  trees  in  an  orchard  when  they 
are  regularly  producing  good  crops  of  fruit ;  but  this  must 
be  done  at  such  time  as  is  demanded  by  the  permanent  ti*ees, 
which  are  to  occupy  the  land  for  upwards  of  three-fourths 
of  a  century,  with  profitable  production. 

There  will  be  advantage  to  the  soil,  as  well  as  to  the 
trees,  by  starting  them  with  low  heads.  On  land  that  is 
naturally  well  drained,  the  shading  of  the  ground  by  low- 
headed  trees  will  lessen  somewhat  the  great  evaporation  of 
water  during  the  hot  period.  While  the  fine  tilth  produced 
by  frequent  cultivation  serves  as  an  excellent  mulch,  a  par- 
tial shading  of  the  soil  will  be  an  additional  help  in  con- 
serving moisture  through  the  hot  season.  Low  trees  will 
be  an  advantage  in  saving  drain  upon  the  soil,  by  making 
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practicable  the  tJiiniiing  of  the  fruit.  By  preventing  the 
growth  of  all  imperfect  fruit  and  the  growth  of  an  excessive 
quantity,  there  is  a  saving  of  the  plant  food  which  is 
required  to  perfect  the  fruit  year  after  year.  Thinning 
fruit  is  impracticable  on  high  and  very  large  trees,  as  too 
much  time  is  requu-ed  to  get  over  and  about  them ;  on 
low  trees  this  is  possible;  and  where  this  work  is  done, 
there  may  be  obtained  a  very  much  larger  per  cent  of  high- 
grade  fruit.  No  less  important  is  the  low  tree  in  its  relation 
to  the  work  of  controlling  insects  and  diseases.  Spraying 
is  now  as  essential  a  part  of  the  work  of  orcharding  as  cul- 
tivation, and  this  may  be  much  better  done  upon  low  trees. 

We  are  giving  some  attention  to  the  culture  of  dwarf 
trees.  While  these  have  been  used  in  pear  culture  on  a 
commercial  scale,  dwarf  apple  culture  has  not  been  at- 
tempted in  any  conmiercial  way.  This  can  only  be  done 
by  specialists.  In  dwarf  culture  a  much  higher  system  of 
tillage  must  be  practised.  The  soil  must  be  more  thor- 
oughly enriched,  as  a  greater  number  of  trees  are  planted 
upon  an  acre. 

With  the  general  spread  of  the  San  Jos^  scale  and  the 
inevitable  spread  of  the  gypsy  and  brown-tail  moths,  so  seri- 
ous in  their  depredations  about  Boston,  the  necessity  of 
planting  trees  of  low  growth  that  may  be  most  readily 
treated  to  control  these  insects,  and  others  that  may  at  any 
time  be  imported,  will  be  forced  more  and  more  upon  us. 
We  are  starting  all  standard  trees  with  heads  2%  feet,  and 
dwarfs  from  10  to  12  inches,  from  the  ground.  We  are 
doing  this  in  anticipation  of  the  gypsy  and  brown-tail  moths 
in  time  reaching  our  territory. 

Dwarf  trees  on  Paradise  stock  may  be  planted  8  feet  apart 
each  way,  which  will  require  680  trees  to  the  acre.  These 
may  be  allowed  to  beai'  for  several  years,  after  which  every 
other  row  each  way  may  be  cut  out,  leaving  the  balance  16 
feet  apart.  With  this  very  intensive  method  of  culture  and 
close  planting  the  soil  must  be  thoroughly  enriched,  and 
made  to  support  the  large  demands  made  upon  it.  This 
may  be  successfully  done  by  the  growing  of  leguminous 
crops,  with  the  addition  of  500  or  1,000  pounds  of  potash 
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and  bone,  with  2,000  pounds  of  lime  applied  per  acre  as 
often  as  the  growth  and  condition  of  the  trees  indicate  their 
need. 

Land  has  been  so  abundant  and  cheap  in  our  country  that 
we  have  gone  on  producing  from  large  areas  without  giving 
much  thought  or  attention  to  keeping  up  the  productivity 
of  the  soil,  or  appljdng  careful  methods  for  its  improvement 
and  the  restoration  of  the  loss  caused  by  continuous  produc- 
tion. We  know  little  of  the  possibilities  of  an  acre  of  land, 
and  the  dwarf  trees,  calling  for  a  much  higher  degree  of 
culture,  will  be  a  means  of  leading  up  to  more  intensive 
methods. 

During  the  past  season  we  succeeded  in  carrying  over  a 
large  peach  crop  through  a  most  serious  drought  by  very 
frequent  tillage.  The  land  was  planted  to  apples,  with 
peaches  between ;  but  I  do  not  reconunend  to  you  this  sort 
of  planting.  Let  us  plant  apples  on  blocks  of  apples ;  let 
us  plant  peaches  only  on  blocks  where  peaches  are  to  stand  ; 
and  so  with  all  other  fruits.  If  we  attempt  to  spray  fiill- 
strength  Bordeaux  mixture  on  apple  trees  with  a  row  of 
peach  trees  ininning  between  them,  we  shall  ruin  the  peach 
foliage,  and  hence  it  is  not  a  wise  plan  to  follow. 

But  both  of  these  were  carrying  large  crops.  A  drought 
started  in  when  the  fruit  was  not  half  grown,  and  it  con- 
tinued until  after  the  peaches  were  picked.  As  the  fruit 
began  to  approach  maturity  during  the  prolonged  dry 
weather,  the  soil  was  harr6wed  lightlj*^  every  day,  this  being 
done  even  while  the  fruit  was  being  picked.  We  had  no 
rain  to  wet  the  soil  from  the  time  the  fruit  set  until  the 
crop  was  picked.  The  result  was  that  the  entire  crop  was 
brought  through  and  sold  for  prices  much  above  the  general 
market  quotations.  The  market  had  last  year  a  vast  num- 
ber of  peaches,  of  which  one  dealer  said  to  me  in  Boston,  in 
describing  the  fruit  that  came  on  the  market,  *' There  are 
so  many  of  them  that  are  composed  of  nothing  but  pit,  skin 
and  fuzz." 

The  soil  around  this  orchard  had  been  well  supplied  with 
humus  from  several  years  of  clover  cover-crops,  which  were 
a  great  aid  in  addition  to  tillage  in  conserving  moisture. 
To  test  the  possible  advantage  of  adding  nitrogen  to  aid  in 
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obtaining  a  larger  size  in  peaches,  from  8  to  16  pounds  of 
nitrate  of  soda  were  applied  to  a  tree,  a  few  trees  on  the 
end  of  each  row  being  left  as  checks,  to  note  the  result. 
Not  the  least  effect  could  be  observed  from  the  application 
of  the  nitrate  of  soda,  through  any  growth  of  wood  or  any 
increased  size  of  fruit.  Without  doubt  the  clover  had  sup- 
plied all  of  the  nitrogen  that  the  trees  required.  Five  years 
ago,  on  other  trees  where  clover  had  not  been  previously 
used,  from  20  to  30  pounds  of  nitrate  of  soda  were  applied 
to  single  trees,  they  in  this  instance  being  plums.  The 
effects  have  been  marked.  Not  only  have  the  trees  made 
very  much  larger  growth,  but  the  fruit  each  year  since  has 
also  been  superior  in  size. 

After  still  further  experience  in  the  propagation  of  trees 
through  the  selection  of  buds  from  trees  of  certain  fixed 
characteristics  and  quality,  I  am  more  strongly  convinced 
of  the  value  of  the  principle.  During  the  past  year,  while 
there  has  been  a  generally  light  yield  of  apples  in  all  sec- 
tions of  our  country,  the  quality  of  which  has  been  much 
below  the  best  standard,  we  have  been  enabled  to  take  fruit 
not  only  of  very  large  yield,  but  of  the  highest  quality  to  be 
desired,  from  trees  that  have  been  grown  from  this  principle 
of  top-working  through  bud  selection.  There  is,  without 
any  question  of  doubt,  as  much  value  in  selecting  buds  from 
strong,  t^T^ical  trees  from  which  to  establish  orchards,  as 
there  is  in  laying  the  foundation  of  a  superior  herd,  or  in 
building  up  any  class  of  animals  from  carefully  selected  in- 
dividuals. Not  only  have  the  trees  thus  propagated  shown 
vigor  and  vitality,  but  they  have  been  able  to  resist  the  un- 
&vorable  conditions  which  so  often  attend  the  period  of 
blooming.  The  apple  crop  generally  over  the  country  was 
exceedingly  promising  in  the  spring.  The  set  of  blossoms 
was  unusually  heavy,  but  there  came  unfavorable  weather 
conditions  during  the  period  of  bloom,  with  the  result  of  a 
very  light  set  of  fruit,  with  a  consequent  light  yield  at  har- 
vest time. 

We  are  still  following  the  principle  of  top-working  and 
bud  selection,  and  have  stronger  faith  in  its  value  in  the 
establishment  of  orchards. 

I  will  illustrate  this  method  very  briefly  upon  the  chart. 
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Our  method  is  simply  this.  We  purchase  from  the  nursery 
good,  strong,  vigorous  two-year-old  Northern  Spy  trees, 
I  have  always  held  to  the  Northern  Spy,  for  the  reason 
that  it  is  a  hard,  fine-grained  wood ;  it  is  a  strong  tree  in 
its  root,  and  vigorous  in  its  growth  of  wood.  For  these 
reasons  I  have  held  as  much  as  possible  to  the  Northern 
Spy  as  the  stock  upon  which  to  carry  out  this  plan  of 
top-working.  I  think  there  are  other  trees  which  would  be 
equally  valuable  for  top-working,  but  I  have  always  used 
the  Northern  Spy.  Originally  I  grafted,  taking  the  branches 
as  they  were  well  developed,  and  inserting  grafts  in  three 
or  four  of  the  main  branches  of  the  tree ;  but  in  recent 
years  I  do  not  buy  the  heaviest  stock,  I  generally  buy 
trees  two  years  old.  We  cannot  always  get  trees  that  are 
headed  low  enough ;  hence  I  begin  budding  down  within 
30  inches  of  the  ground,  and  set  the  buds  in  the  body. 
Then,  to  make  sure,  we  set  a  few  of  the  buds  in  the  upper 
branches,  so  that  in  case  of  failure  of  some  of  the  buds  we 
have  still  enough  to  make  our  tree  the  first  year  of  budding. 
That  is  the  general  practice  we  follow  at  our  orchard  farm. 
I  will  give  you  the  results  of  fifteen  years  of  this  work. 
Fifteen  years  ago  I  began  with  the  King,  and  we  know 
the  King  is  very  susceptible  to  apple  canker.  We  cannot 
get  the  tree  through  fiftieen  years  without  its  being  broken, 
and  in  some  sections  of  our  country  I  have  seen  90  per  cent 
of  the  trees  go  out  from  disease.  But  from  their  scarcity 
I  am  getting  a  high  price  for  King  apples  to-day,  simply 
because  the  fruit  is  in  such  demand  and  is  so  highly  prized. 
Upon  this  orchard,  grafted  fifteen  years  ago,  there  is  not 
the  first  evidence  of  disease  upon  a  single  tree.  They  are 
magnificent  trees,  in  full  gi'owth,  and  making  fine  develop- 
ment. They  have  borne  for  seven  years  in  succession  very 
excellent  crops,  so  that  this  system  of  top-working  the  King 
on  hardy  trees  has  thus  fer  proved  a  success.  The  buds 
were  selected  from  ideal  trees,  —  trees  that  were  strong  and 
vigorous  and  typical ;  and  they  have  certainly  carried  out 
the  quality  which  was  possessed  by  the  tree  from  which  the 
buds  were  taken.  I  believe  it  is  possible  for  us  to  take 
other  very  choice,  delicate  varieties,  and,  by  transferring 
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them  to  vigorous  stock,  grow  apples  that  cannot  be  profit- 
ably grown  in  any  other  way. 

Just  one  more  illustration,  and  I  will  bring  my  discussion 
to  a  close. 

For  several  years  I  have  been  much  interested  in  growing 
currants.  I  began  upon  the  same  line  a  number  of  years 
ago  for  the  development  of  a  more  prolific  tjrpe.of  currant. 
I  found  in  Xew  York  State  that  the  average  yield  does  not 
exceed  3  quarts  to  the  bush;  but  in  my  plantation  I  ob- 
served, as  the  pickers  came  in  with  their  trays  of  fruit,  that 
there  was  a  difference  in  the  size  of  the  currants  from  the 
different  bushes.  Observing  this  difference  in  the  size  of 
the  currants,  I  have  gone  back  to  the  bush  from  which  they 
came,  and  I  found  invariably  that  those  large,  magnificent 
clusters  came  from  bushes  which  were  large  yielders.  A 
stake  was  driven  down  and  the  bush  marked,  and  cuttings 
from  the  bush  were  taken.  The  foreman  was  instructed  that 
when  a  very  fine  specimen  came  in,  some  one  must  be  de- 
spatclied  to  where  it  came  from,  to  mark  the  bush  and  later 
take  cuttings  from  it. 

This  illustration  on  the  chart  was  taken  from  a  bush  bear- 
ing firuit  of  this  character.  Just  on  the  opposite  side,  in  a 
row  only  5  feet  distant  from  it,  stood  a  bush  of  this  char- 
acter; upon  the  entire  bush  there  was  just  one  stem,  set 
with  one  very  lonely  currant  upon  it,  —  that  is  all  the  fruit 
there  was  upon  the  bush.  Now,  suppose  we  should  go  right 
through,  as  is  the  general  practice,  and  take  cuttings  irre- 
spective of  the  character  of  the  bush.  If  we  took  cuttings 
from  this  type,  you  can  see  at  once  the  disappointment  that 
would  follow  in  the  probable  yield  ;  whereas,  if  we  took  cut- 
tings from  this  plant,  we  may  increase  the  yield  per  bush 
from  3  quarts  to  1(),  as  in  this  instance.  The  bush  from 
which  this  illustration  was  taken  produced  16  quarts  of  cur- 
rants, and  it  is  from  this  type  that  we  propagate. 

Question.     What  variety? 

Mr.  Powell.  These  are  Fay's  Prolific.  You  can  get  the 
same  results  with  other  varieties. 

Chi^ners  of  land  must  each  work  out  for  themselves  these 
problems,  of  which  there  are  many.     They  are  so  full  of 
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value  and  of  so  great  importance,  that  real  interest  attaches 
to  the  work.  The  land  with  its  great  possibilities  is  attract- 
ing large  numbers  of  business  men  and  others  in  our  cities, 
not  only  to  its  ownership,  but  to  its  best  development  along 
scientific  and  business  lines.  There  is  an  active  demand  at 
the  present  time  for  farms,  and  much  less  is  said  of  aban- 
doned farms  than  at  any  time.  They  are  being  bought  up, 
the  land  is  again  being  brought  into  cultivation,  buildings 
are  being  repaired,  dairies  of  good  cows  are  being  brought 
to  these  farms,  and  orchards  are  being  planted  of  carefully 
selected  trees  that  have  been  as  well  bred  as  the  cattle. 

The  recent  report  of  the  Secretary  of  Agriculture  gives 
some  astonishing  facts.  What  the  department  has  done  for 
a  better  agriculture  is  almost  beyond  comprehension,  and 
when  we  consider  the  enormous  wealth,  that  agriculture  has 
produced,  under  crude  methods,  what  are  the  possibilities  in 
the  soil  when  we  shall  bring  to  it  greater  scientific  knowl- 
edge, practically  applied? 

Never  in  the  history  of  our  agriculture  has  so  much  in- 
terest, so  much  intelligent  thought,  been  given  to  land,  to 
the  soil,  to  the  possibilities  that  may  be  realized  in  its  im- 
provement and  future  development,  as  at  the  present  time. 
While  our  cities  are  growing  at  a  marvellous  rate,  and  they 
are  filled  and  crowded  by  many  who  are  seeking  to  acquire 
great  fortunes,  —  some,  unfortunately,  in  doubtful  ways,  — 
it  is  hopeful  and  healthful  to  note  this  tendency,  now  so 
marked,  back  to  the  land,  where,  if  money  is  not  made  as 
fast,  a  kind  of  life  is  developed  by  living  in  close  touch  with 
nature  that  makes  a  better  citizenship,  and  the  promulgation 
of  principles  that  underlie  good,  just  and  stable  government. 

Mr.  B.  P.  Ware  (of  Marblehead).  While  I  have  no 
doubt  the  lecture  has  been  of  great  interest  and  very  profit- 
able, my  hearing  is  so  imperfect  that  I  really  am  not  in  a 
condition  to  discuss  the  subject.  I  feel  that  fruit  culture 
for  Massachusetts  is  of  vital  importance,  and  especially  that 
of  the  apple,  although  in  coming  over  the  road  I  saw  a  great 
many  old  orchards  that  were  quite  neglected,  and  were  of 
little  or  no  value.     Yet  I  believe  to-day  that  there  is  no 
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better  opportunity  for  young  men  starting  out  in  life,  where 
they  can  buy  lands  with  soil  admirably  adapted  to  that  pur- 
pose, than  to  enter  into  the  culture  of  the  apple.  While  our 
chairman  has  told  us  that  he  has  learned,  by  studying  the 
quotations  of  the  market,  that  Massachusetts  Baldwins  only 
brought  the  same  price  in  England,  first  quality,  as  the  second 
qualitv  in  Maine  brought,  which  is  certainly  a  discredit  to 
m  Massachusetts  orchardists,  yet  I  believe  we  can  do  better. 
It  requires  not  only  skill,  but  effort  and  perseverance.  In 
order  to  succeed  in  apple  growing,  or  with  any  other  crop 
which  we  fimners  grow,  we  must  work  not  only  with  skill 
and  knowledge,  but  with  perseverance. 

Hon.  J.  W.  Stockwell  (of  Sutton).  I  have  been  very 
much  interested,  as  I  always  am  in  hearing  a  lecture  of  Mr. 
Powell's.  I  am  always  glad  he  can  come  to  Massachusetts, 
because  he  gives  us  so  much  to  think  about ;  because  his 
experiments  and  his  experience  are  worth  something  to  us. 
They  are  founded  upon  fact,  they  are  founded  upon  keen  in- 
sight, they  are  founded  upon  true  principles ;  and  therefore, 
when  we  introduce  what  he  has  said  into  the  book  which 
will  be  printed,  we  know  we  have  something  that  is  worth 
while  for  Massachusetts  to  print  and  send  out  broadcast,  — 
something  we  can  be  proud  of  wherever  it  is  read ;  and  we 
know  it  is  resul  not  only  throughout  the  United  States,  but 
in  other  countries.  I  believe,  speaking  from  experience  and 
firom  knowledge,  it  is  the  best-read  agricultural  report  that 
is  printed  in  the  United  States. 

Now,  with  reference  to  the  apple,  —  the  Sutton  Beauty 
apple,  on  which  your  chairman  has  asked  me  to  speak.  It 
originated  in  Sutton,  in  an  orchard  about  two  miles  from  my 
old  home ;  for  many  years  it  was  known  only  locally,  till  the 
increasing  demand  for  this  particular  apple  and  the  higher 
price  in  the  market  led  to  the  giving  it  a  name  and  wider 
notice,  and  to-day  it  stands  as  one  of  the  foremost  market 
apples,  and  deservedly  so. 

The  Sutton  Beauty  is  an  apple  we  Suttonians  are  all  proud 
of,  and  I  believe  it  is  one  of  the  apples  that  are  going  to 
take  a  very  forward  rank  in  this  country.  It  brings  a  price 
perhaps  equal  to  the  King,  certainly  in  this  markets    The 
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only  trouble  with  it  is,  it  is  inclined  to  overbear,  and  unless 
care  is  taken,  we  will  lose  in  the  end,  for  the  tree  will  over- 
work itself.  If  it  can  have  proper  culture,  if  it  can  have 
proper  pruning,  if  the  yield  can  be  thinned  to  the  best 
advantage,  there  is  no  apple  in  the  world  that  can  stand 
ahead  of  the  Sutton  Beauty,  — color,  form  and  quality  con- 
sidered. 

I  would  like  to  speak  of  apples  originating  in  Massachu- 
setts. I  was  led,  in  connection  with  my  work  for  the  St. 
Louis  Exposition,  to  carefully  compile  and  arrange  the  list 
of  apples  first  grown  and  named  in  Massachusetts  ;  and  my 
list,  carefully  collated,  and  without  one  of  doubtful  origin 
included,  was  ninety-seven  varieties.  Among  them  will 
be  foimd  a  large  proportion  of  the  most  valuable  market 
varieties  of  to-day.  Some  of  these  apples,  both  productive 
and  delicious,  are  being  lost  because  they  are  not  "  market*' 
varieties  ;  and  this  is  such  a  conmiercial  age  that  the  **  mar- 
ket" rules  us  all.  Plant  a  hundred  aci*es  to  apple  orchanl, 
and  none  of  our  lecturers  would  advise  to  exceed  twelve 
varieties,  and  some  of  these  not  for  excellence,  but  for  the 
**  market."  I  sometimes  wish  some  enterprising  farmer, 
with  the  flavor  of  the  good  old  times  in  his  heart,  would 
endow  a  farm  for  perpetuating  delicious  but  unprofitable 
varieties,  that  are  so  rapidly  being  lost  to  view,  though  to 
memory  dear. 

The  Chair.  I  have  noticed,  in  travelling  about  the  State, 
some  old  and  neglected  orchards ;  and  the  query  has  been 
made  to  me,  whether  those  orchards  were  worth  improving. 
Would  it  pay  to  regraft  those  trees,  or  would  it  be  better 
to  cut  them  down  to  the  ground  ?  Some  one  has  suggested 
to  me  that  that  is  the  best  method  of  improvement,  —  to  cut 
them  down  to  the  ground,  let  them  grow  up  their  suckers, 
and  then  bud  them.     It  is,  periiaps,  a  practical  question. 

Mr.  Powell.  That  question  comes  to  me  frequently.  I 
have  during  the  past  year  looked  over  perhaps  not  less  than 
twenty  diflferent  farms  for  purchasers,  and  have  found  upon 
them  invariably  old  apple  orchards.  It  is  surprising  to  note 
the  extent  to  which  city  people  are  buying  farms  to-day.  It 
is  a  part  of  my  work  to  give  judgment  upon  lands  for  the 
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people  who  are  purchasers,  and  I  find  this  very  question 
coming  to  me  so  often.  My  advice  to  all  the  buyers  of 
these  &rms  is  this :  To  at  once  appropriate  10  or  20  or 
iO  acres  of  the  best  land,  and  set  out  a  new  orchard, 
lliey  are  all  more  or  less  interested  in  growing  trees. 
While  this  is  being  done  and  good  care  is  being  taken  of 
the  young  trees,  they  can  work  on  the  old  trees.  Trim  up 
the  old  trees,  if  they  are  not  too  old  and  too  high,  give 
them  a  good  pruning,  clover  the  land,  spray  them  thor- 
oughly, and  they  will  still  continue  to  yield  good  fruit  for 
the  years  while  the  young  orchards  are  developing.  In  the 
mean  time,  the  San  Jose  scale  is  going  to  clean  them  out, 
because  it  is  spreading  everywhere.  It  is  surprising  how 
Ihat  scale  is  getting  over  all  the  trees  in  New  York  State, 
particularly  the  southern  portion,  Connecticut,  New  Jersey 
and  all  southern  States.  The  scale  is  just  sweeping  through 
the  country,  and  that  is  why  I  advocate  these  low-headed 
trees,  where  the  spraying  may  be  done  effectively,  where 
we  may  grow,  as  dwarf  trees,  trees  such  as  this  very  excel- 
lent Sutton  Beauty.  I  consider  that  the  very  great  bearing 
quality  of  the  Sutton  may  make  it  an  exceedingly  valuable 
tree  to  be  grown  as  a  dwarf  tree,  because  on  a  low  tree  the 
thinning  is  a  practical  thing  to  be  done.  So  I  would  say  to 
jou  agriculturists  here,  experiment.  I  don't  know  about 
dwarf  trees,  —  it  is  a  new  culture ;  I  am  testing  it,  and  am 
growing  on  a  conunercial  scale,  but  I  can't  give  any  advice 
as  to  the  results,  or  the  probable  results,  as  yet.  So  I 
would  say,  appropriate  a  good  piece  of  ground  for  young 
trees,  then  take  as  good  care  as  you  can  of  the  old  trees  for 
a  few  years,  get  all  the  fruit  you  can  from  them,  and  then 
clean  them  off  right  to  the  ground. 

Mr.  Elmer  D.  Howe  (of  Marlborough).  The  speaker 
advocates  starting  trees  at  a  distance  of  about  20  inches  from 
the  ground,  and  also  advocates  interplanting  an  orchard.  I 
was  wondering  what  kind  of  a  tree  you  could  get  under  a 
20-inch  tree. 

Mr.  Powell.  That  is  a  very  practical  question  indeed, 
but  this  system  of  close  planting,  of  course,  necessarily 
carries  with  it  a  very  thorough  system  of  pruning.     You 
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cannot  let  these  trees  grow  all  over  and  occupy  the  groand, 
as  we  have  done  with  our  usual  standard  trees ;  hence  we 
must  begin  to  prune  in,  which  means  a  system  of  heading  in 
annually  of  these  trees.  That  will  solve  in  part  the  question 
of  cultivation.  Then,  again,  we  have  got  to  have  improved 
machinery,  and  we  are  getting  it  already,  where  the  horse 
can  go  through  the  centre  of  the  spaces  and  the  machine  go 
in  under  the  trees,  where  it  would  be  impossible  for  a  horse, 
or  even  a  mule,  to  go.  As  this  system  is  taken  up  and 
adopted,  and  we  find  the  necessity  of  a  different  kind  of 
machine  to  cultivate,  we  shall  have  it.  I  am  using  now 
a  sort  of  a  plow  to  start  with,  which  is  reversible.  We 
can  push  the  beam  off  to  one  side,  and  yet  the  share  of 
the  plow  will  run  quite  close  up  under  the  branches  of  the 
trees.  You  can  reverse  it  either  way,  so  that  the  plow, 
even  with  a  horse,  can  plow  right  under  the  trees,  where 
you  wouldn't  think  anything  could  be  done  at  all.  But  we 
want  something  better  than  that,  —  something  on  the  idea 
of  the  Morgan  carpet  hoe.  We  have  it  in  part  in  the 
extension  cut-away  harrow  that  can  be  pushed  out.  Thes^ 
cutting  shears  are  only  about  15  or  16  inches  in  diameter. 
They  will  cut  the  soil  both  ways.  In  the  culture  of  our 
trees  we  don't  need  to  do  the  plowing  that  we  once  did,  — 
we  simply  want  to  stir  the  surface  ;  and  the  cut-away,  unless 
the  soil  is  too  stony,  will  go  down  3  or  4  inches,  —  plenty 
enough  to  stir  the  soil,  —  so  we  can  go  back  and  forth  and 
pulverize  the  soil  and  not  plow  it  as  we  have  been  accus- 
tomed to  doing.  Of  course,  as  the  dwarf  trees  grow  out 
we  widen  our  spaces,  which  leaves  room  for  this  system  of 
cultivation. 

Mr.  IIowE.  How  did  you  weigh  that  several  tons  of 
water  which  was  taken  up  ? 

Mr.  PoAVELL.  My  authority,  of  course,  is  the  scientific 
work  that  has  been  done  in  so  many  stations  in  our  own 
country,  in  taking  the  actual  quantity  of  water  that  is  used 
by  trees  and  plants  during  every  twenty-four  hours,  —  sci- 
entific experiments. 

Mr.  H.  R.  Kinney  (of  Worcester).  I  have  been  very 
much  interested  in  the  policy  outlined  this  afternoon,  and 
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probably  it  is  all  right  in  some  places,  but  I  have  my 
doubts  about  the  low-headed  trees  in  Massachusetts.  I  was 
brought  up  in  the  belief  that  you  could  let  trees  alone,  and 
have  them  raise  good  fruit.  I  travel  about  the  State  consid- 
erably, and  know  one  orchard  where  a  gentleman  used  to 
raise  the  best  fruit  shown  in  Boston.  I  had  the  good  for- 
tune to  be  there,  but  his  fruit  began  to  be  poor,  and  he 
complained  how  he  allowed  his  trees  to  get  low,  and  that 
ttie  sun  hardly  shone  on  the  trees;  they  were  not  thick, 
only  ti^  branches  came  low  down  and  shaded  the  ground. 
In  my  own  experience  in  this  section  I  don't  know  a  single 
apple  tree  that  grows  fine  fruit  year  after  year  where  the 
(Ranches  grow  low  down.  My  own  method  would  be  to 
allow  the  sun  to  shine  on  every  bit  of  the  ground  every  day. 
I  think  that  low  heading  is  wrong  in  every  sense  of  the 
word.  I  am  not  saying  that  letting  the  limbs  go  down  is 
not  good.  If  you  start  those  heads  at,  say  2  feet  or  3  feet, 
where  will  your  limbs  be  ?  I  never  have  seen  an  apple  tree 
that  it  was  possible  to  keep  the  limbs  up ;  as  the  fruit  be- 
gan to  grow,  the  limbs  would  go  down,  and  down,  and 
down,  making  it  necessary  to  prop  them  up.  On  the  other 
hand,  with  all  such  varieties  as  Greenings  and  all  low- 
growing  trees,  it  is  impossible  to  keep  them  up.  They 
may  be  started  at  6  feet  high,  and  in  two  years  the  limbs 
will  lie  on  the  ground.  Take  the  Northern  Spy,  and  such 
trees  as  those ;  you  start  them  in  the  ground,  and  they  will 
keep  up  all  right.  But  advocating  starting  trees  low,  which 
will  necessitate  in  a  few  years  cutting  off  the  large  limbs, 
1  think  is  wrong.  The  King  is  another  that  it  is  almost 
impossible  to  keep  up.  I  don't  care  how  low  or  how  high 
you  start  it,  it  will  go  down. 

Mr.  E.  Moore  (of  Worcester).  There  is  one  other 
point ;  that  is,  in  selecting  the  Baldwin  apple  or  any  other 
apple,  or  the  peach  or  the  plum,  you  will  almost  invariably 
find  the  best  specimens  in  the  highest  branches.  If  I  go  to 
select  fruit  for  exhibition,  I  go  right  into  the  centre  of  the 
tree,  if  I  can  reach  them  with  my  picker,  and  I  always  find 
the  best  fruit  away  up  to  the  top  of  the  tree.  I  tri<ed  one 
year  fruiting  some  of  the  lower  limbs,  picking  the  fruit, 
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thinning  it  very  much,  to  get  some  exhibit  specimens.  In 
not  one  case  in  ten  did  I  get  a  show  apple,  pear  or  peach. 
The  best  specimens  were  all  up  in  the  high  branches. 

Mr.  Powell.  I  am  very  glad  to  have  these  questions 
come  out,  as  it  is  the  only  way  to  get  at  things  truth- 
fully. I  appreciate  what  the  gentleman  said  in  regard  to 
these  low  limbs,  and  I  know  it  is  a  fact  that  if  they  are 
grown  as  we  usually  grow  trees,  there  will  be  a  lot  of  poor 
fruit  on  these  lower  branches  ;  but  my  idea  is  this,  that  we 
have  got  to  do  more  pruning  of  our  trees.  We  must  let  the 
sunlight  through  on  a  low-branched  tree,  but  it  will  shine 
right  through  that  tree  upon  the  ground,  under  my  system. 
That  means  taking  out  a  good  deal  of  the  wood ;  it  doesn't 
mean  letting  all  the  wood  grow  that  we  have  on  our  stand- 
ard trees. 

Now,  in  regard  to  my  Kings.  They  were  started  4^ 
inches  from  the  ground,  and  they  are  all  on  the  ground, 
covered  with  fruit.  We  start  our  cultivation  early.  I  don't 
believe  in  keeping  up  cultivation  too  long.  Simply  in  the 
spring  plow  in  this  clover,  then  give  your  ground  a  few 
harrowings,  and  seed  right  back  again,  —  that  is,  according 
to  the  season.  This  season  dry  weather  struck  in,  and  we 
kept  up  our  cultivation  as  long  as  the  dry  weather  lasted. 
We  kept  it  up  six  weeks  longer  than  we  otherwise  would, 
because  there  seemed  to  be  a  promised  continuation  of  dry 
weather.  The  result  was,  we  brought  our  fruit  through, 
fine  size,  beautiful  quality  and  splendid  color. 

Question.     Have  you  any  clover  for  next  year? 

Mr.  Powell.  We  have  clover  16  inches  high  under 
those  trees  to-day.  That  is  where  this  system  of  cultiva- 
tion lias  its  value.  This  practice  of  frequent  cultivation 
puts  your  land  in  the  finest  tilt.  It  increases  plant  food, 
so,  if  you  sell  your  fruit  early  or  late,  you  are  sure  to  get  a 
profit.  I  haven't  failed  in  sowing  clover  seed  in  ten  years, 
and  even  in  this  period  of  drought  I  never  had  a  finer  stand. 

Another  point  is  our  spraying.  We  spray  underneath 
the  trees.  The  general  spraying  is  on  top ;  it  is  good  as 
far  as.it  goes,  but  it  isn't  enough.  We  want  to  put  our 
sprayer  underneath  and  spray  the  lower  branches,  and  when 
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we  do  tbit  as  dioroughly  as  we  do  on  top,  we  will  have 

perfect  fruit.     Our  Kings  are  all  down  on  the  ground ;  our 

Rhode  Island  Greenings  are  on  the  ground,  many  of  the 

Ranches ;  and  yet  our  spraying  has  been  so  thorough  that 

we  don't  find  a  single  scab  on  them  when  we  pick  them. 

But  they  must  be  sprayed  on  the  under  side  as  well  as  the 

apper  side.     You  are  right,  —  your  good  keeping  apples 

will  come  from  the  high  branches ;  but  I  believe  we  can 

combine  the  two,  so  we  can  get  a  very  large  per  cent  of 

very  fine  fruit  by  spraying  underneath,  pruning,  opening 

the  trees  and  letting  the  sun  shine  through,  and  starting 

caltivation  as  soon  as  we  can. 

Adjoamed  at  4  p.m. 

Evening  Session. 

The  meeting  was  called  to  order  at  8  o'clock  by  Secre- 
tary Ellsworth,  who  introduced  Mr.  Augustus  Pratt,  the 
second  vice-president  of  the  Board,  as  presiding  officer. 

The  Chair.  We  have  had  the  pleasure  of  listening  to 
two  very  interesting  addresses  to-day,  and  it  gives  me 
great  pleasure  to  inform  you  of  the  fact  that  one  of  those 
lecturers  who  spoke  to  us  was  a  graduate  of  our  Agricul- 
tand  College  at  Amherst.  It  carries  my  mind  back  many 
jears,  to  1869,  when,  with  a  number  of  other  gentlemen,  I 
had  the  pleasure  of  going  to  those  college  grounds  as  a  com- 
mittee from  the  Legislature,  to  see  whether  it  was  proper  or 
policy  for  the  State  to  grant  the  sum  of  $50,000  for  the  up- 
bailding  of  that  institution.  In  looking  back  to  that  time, 
and  thinking  of  the  few  buildings  and  the  little  there  was 
there,  and  then  seeing  the  great  growth  that  has  l)€en  made 
since,  it  makes  me  feel  authorized  to  say  to-night  that  we, 
as  citizens  of  Massachusetts,  have  reason  to  feel  proud  of 
our  Agricultural  College. 

This  morning,  as  I  said,  we  listened  to  an  able  speaker, 

who  gave  us  a  very  interesting  address,  giving  us  facts  from 

siiccesses  which  he  had  made  in  our  own  State  since  gradu- 

afing  from  the  college.     To-night  it  is  our  pleasure  to  have 

^b  us  a  gentleman  who  has  gone  abroad  into  another  State 
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and  made  a  great  success,  — a  graduate  of  the  Massachusetts 
Agricultural  C!ollege.  I  take  great  pleasure  in  introducing 
Dr.  W.  E.  Stone,  president  of  Purdue  University,  whose 
subject  will  be  '^  Education  and  industry." 

Dr.  Stone.  Mr.  Chairman  and  gentlemen :  This  is  not 
my  first  appearance  before  the  State  Board  of  Agriculture 
of  Massachusetts.  I  think  it  must  have  been  just  twenty 
years  ago  this  time  that  I  attended  the  meeting  of  this 
Board  held  at  Great  Barrington,  in  the  capacity  of  a  young 
man  who  had  just  graduated  from  college,  and  felt  some 
interest  in  the  work  that  was  being  done  by  the  Board. 
Since  then  I  have  wandered  far  from  the  Bay  State,  but  I 
have  never  lost  interest  in  it  or  in  any  of  its  industries.  It 
gives  me  pleasui*e  indeed  to  come  back  at  this  time  and  to 
meet  with  the  State  Board  of  Agriculture  again,  and  to 
speak  to  you  upon  the  subject  of  '^  Education  and  indus- 
try,"—  a  broad  subject,  and  one  which  has,  I  trust,  some 
application  to  the  industiy  in  which  you  are  all  interested. 
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dreamed.  We  boast  of  the  skill  and  energy  of  American 
manu&cturers,  of  our  resources,  of  the  magnitude  of  our 
industrial  enterprises;  and  we  may  truly  claim  for  our 
country  an  extraordinary  industrial  supremacy.  The  other 
thing  for  which  America  is  just  now  conspicuous  is  less  flat- 
tering. We  are  far  from  proud  of  our  notoriety  in  connection 
with  civic  corruption,  insurance  scandals,  the  beef  trust, 
railway  rebates,  high  finance,  etc.  Every  patriotic  Ameri- 
can blushes  for  these  conditions,  and  fears  for  the  future  of 
his  country  unless  there  shall  speedily  come  to  pass  such  a 
state  of  public  sentiment  and  such  industrial  and  commercial 
conditions  as  will  make  these  things  impossible. 

It  does  not  seem  to  me  illogical  to  tiuce  some  connection 
between  these  two  ;  viz.,  the  extraordinary  industrial  pros- 
perity and  the  remarkable  development  of  reckless  greed  in 
great  commercial  and  political  organizations. 

An  analysis  of  industrial  progress  in  the  United  States 
reveals  this  interesting  fact,  —  that,  whatever  may  have 
been  due  to  the  shrewdness  and  energy  of  our  captains  of 
industry,  our  remarkable  industrial  prosperity  has  largely 
been  on  account  of  the  fact  that  we  have  been  exploiting 
enormous  natural  resources  in  a  manner  which,  although 
profitable,  has  in  most  cases  been  with  immense  waste  and 
entire  lack  of  foresight.     Let  me  cite  examples. 

Our  lumber  kings  have  consumed  the  forests  without  re- 
gard to  the  past  or  future  ;  simply  harvesting  what  they  did 
not  sow  or  cultivate,  and  which  cost  them  little  or  nothing, 
leaving  the  next  generation  to  pay  the  cost  of  their  profits. 
This  might  be  characterized  as  industrial  recklessness.  The 
iron  and  steel  industry  avails  itself  in  a  monopolistic  way  of 
deposits  of  ore  and  coal  remarkable  for  their  extent  and 
purity,  and  it  enjoys  the  protection  of  a  high  tariff,  amount- 
ing to  a  government  subsidy.  It  thus  utilizes  certain 
natural  advantages  and  a  legal  handicap  against  its  com- 
petitors. Looked  at  as  a  matter  of  industrial  competition 
with  the  German  and  English  iron  masters,  who  are  com- 
pelled to  use  low-grade  ores  and  costly  fuel,  this  may  be 
called  industrial  unfairness. 

Not  many  years  ago  there  was  discovered  in  a  group  of 
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middle  western  States  immense  reservoirs  of  natural  gas,  — 
a  fuel  of  high  theoretical  value  and  ideal  qualities.  With 
proper  use  it  would  have  lasted  for  an  indefinite  time,  —  an 
industrial  blessing  and  resource  of  inestimable  value.  It 
is  now  practically  exhausted,  through  ignorant,  wasteful 
methods.    This  might  be  called  industrial  extravagance. 

We  boast  of  our  enormous  agricultural  products,  with- 
out stopping  to  consider  whether  these  are  the  result  of  a 
rational,  conservative  system  of  agriculture,  or  whether  they 
are  due  to  the  stores  of  natural  fertility  in  the  soil,  which 
we  are  rapidly  exhausting.  In  actual  fact,  there  is  much  in 
the  agricultural  industry  which  we  might  designate  as  un- 
scientific and  unwise. 

The  point  which  I  seek  to  illustrate  Is,  that  in  some  part 
om  industrial  prosperity  is  due  to  the  reckless,  extravagant 
or  improvident  utilization  of  natural  resources,  which  is 
temporarily  profitable  at  the  expense  of  future  generations ; 
and  that  these  methods  have  made  us  rich  beyond  expecta- 
tion, and  have  accustomed  us  to  reckless  and  sometimes  un- 
fair industrial  policies.     It  is  perhaps  too  much  to  say  that 
these  industrial  conditions  are  wholly  responsible  for  the 
graver  matters  of  reckless,  unfair  and  dishonest  commercial 
conditions;  but  too  much  and  too  easily  begotten  wealth 
begets  in  turn  arrogance  and  greed,  and  these  breed  the 
men  and  the  conditions  which  are  shaming  America  in  the 
eyes  of  the  world. 

Our  industrial  progress  has  been  abnormal ;  it  has  turned 
our  heads  with  the  spectacle  of  great  and  easily  acquired 
fortunes,  until  we  are  impatient  of  the  natural  course  of 
events,  and  discontented  with  industrial  conditions  as  they 
exist  upon  a  normal  plane  in  other  countries. 

How  true  it  seems  that  industrial  affairs  not  only  domi- 
nate the  material  wel&re  of  the  people,  but  are  reflected  in 
their  characters  and  traits.     If  industrial  methods  are  ex- 
travagant and  in  violation  of  natural  and  commercial  laws, 
then  we  may  expect  industrial  leaders  to  become  extrava- 
gant and  lawless.     If,  on  the  other  hand,  industries  are 
conducted  scientifically  and  conservatively,  those  connected 
with  them  will  be  careful  and  conservative  men. 
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Nor  do  we  rightly  measure  the  influence  of  industrial  con- 
ditions until  we  take  into  account  their  great  magnitude, 
the  amount  of  capital  employed,  the  number  of  people 
concerned  and  the  value  and  importance  of  the  products. 
While  no  one  does  or  can  fully  grasp  these  &cts,  every  in- 
telligent person  understands  that  they  wield  a  tremendous 
influence  over  all  other  interests  in  the  country.  Asso- 
ciated with,  and  a  part  of,  these  industries,  are  our  greatest 
social  and  commercial  problems :  wages,  hours,  labor  unions, 
rights  of  employees  and  employers,  regulation  of  transpor- 
tation, trusts,  monopolies,  etc.  Indeed,  there  is  scarcely 
a  great  question  before  the  public  to-day  which  has  not  in- 
dustrial relations ;  and  certainly  those  problems  which  are 
most  important  and  most  difficult  of  solution  are  of  indu»^ 
trial  origin. 

In  this  enormous  aggregation  of  interests,  capital  and 
men,  wielding  such  influence,  in  need  of  guidance  and  bur- 
dened with  problems,  powerful  and  yet  weak,  lies  a  tre- 
mendous force  for  the  good  or  evil  destiny  of  the  nation. 
Whatever,  therefore,  can  add  to  industrial  efficiency  by  ever 
so  little,  will  in  the  aggregate  bestow  immense  benefit  upon 
the  race.  To  make  two  blades  of  grass  grow  in  the  place 
of  one,  would  pay  the  national  debt.  To  raise  ever  so 
slightly  the  standard  of  intelligence  of  millions  of  indus- 
trial workers,  would  be  a  tremendous  contribution  to  the 
solution  of  the  most  serious  social  problems. 

True  industiial  progress  consists  in  utilizing  with  ever- 
increasing  economy  and  accuracy  natural  forces  and  materi- 
als, in  more  scientific  methods  of  operation  and  management, 
in  securing  better  conditions  of  life  for  industrial  workers, 
in  furnishing  products  of  better  quality  at  lower  cost,  and  in 
narrowing  the  gap  between  the  employer  and  the  employee. 

None  of  these  problems  can  be  solved  by  legislation  or  by 
coercion.  They  obey  laws  which  are  beyond  human  power 
to  change.  Their  solution  consists  in  finding  out  the  truth, 
and,  knowing  it,  to  follow  it.  True  industrial  progress, 
therefore,  is  dependent  upon  one  thing,  viz.,  education. 
That  prosperity  which  comes  from  a  profligate  harvesting 
of  nature's  stores  is  not  industrial  progress,  nor  can  it  long 
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endure.  There  comes  inevitably  a  time  when  the  mine  is 
empty,  the  forest  destroyed,  the  virgin  soil  exhausted. 
Then  will  arise  the  real  question  of  industrial  ability,  which 
can  be  met  only  by  education  and  training.  In  like  manner 
the  vexed  problems  of  labor  and  capital  will  be  settled  only 
by  an  industrial  intelligence,  which  recognizes  and  accepts 
the  fundamental  truths  underlying  relations  of  employers 
and  employed.  Ekiucation  alone  can  accomplish  these  ends, 
bat  it  must  be  a  new  kind  of  education,  —  a  kind  that  will 
reach  the  rank  and  file  of  industrial  workers,  and  train  them 
not  only  in  the  technique  of  their  pursuits,  but  inspire  in 
them  respect,  love  and  interest  in  their  calling.  That  there 
is  a  field  and  a  need  for  extraordinary  educational  effort  in 
connection  with  the  industries,  and  particularly  with  the 
industrial  classes,  is  apparent,  if  we  consider  certain  features 
of  present  industrial  conditions  in  this  country.  Those  I 
wish  to  speak  of  particularly  are  as  follows  : 

First,  the  quality  and  character  of  the  actual  workers  in  a 
given  industry  are  matters  of  primary  importance.  Upon 
their  intelligence  and  mental  attitude  depends  much  relating 
not  only  to  that  particular  industry,  but  the  general  wel- 
fiire.  The  greater  part  of  our  people  are  industrial  workers, 
actually  performing  manual  labor  of  a  more  or  less  skilled 
kind.  It  is  characteristic  of  these  people  to  be  ambitious, 
to  seek  better  positions,  more  pay,  more  responsibility,  and 
what  they  regard  as  higher  social  standing.  Unfortunately, 
these  aspirations  are  not  always  accompanied  by  that  train- 
ing or  fitness  which  warrants  such  ambitions,  f^lthough 
commendable  enough  in  themselves,  and  made  possible  of 
gratification  by  the  peculiar  industrial  conditions  of  Amer- 
ica. We  are  proud  of  those  American  citizens  who  have 
risen  from  the  ranks.  It  is  the  boast  of  our  democracy  that 
no  lad  is  so  poor  or  of  such  obscure  birth  but  that  he  may 
enjoy  at  least  the  prospect  of  becoming  President  of  the 
United  States.  The  result  of  all  this,  however,  is  to  engen- 
der a  certain  discontent  with  ordinary  occupations.  Where 
it  is  possible  for  every  boy  to  become  wealthy,  famous  or 
influential,  it  is  plainly  to  be  seen  that  he  will  have  little  or 
no  interest  in  a  pursuit  or  trade  that  is  only  obscure  and 
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humble.  Consequently,  the  native-born  American  is  not  to 
be  found  among  industrial  workers,  except  as  a  matter  of 
necessity;  he  seeks  no  special  training  for  such  employ- 
ment, because  he  does  not  expect  to  follow  it,  and  will  not 
do  so  longer  than  circumstances  compel  him,  but  will  man- 
age, by  hook  or  by  crook,  to  rise  to  what  he  regards  as 
higher  things,  namely,  a  position  of  better  social  stand- 
ing, if  not  one  of  really  greater  usefulness.  The  manual 
work  of  most  industries  is  left,  therefore,  to  the  ignorant 
and  weak  or  to  the  foreign  immigrant,  who  is  compelled  to 
accept  the  employment  rejected  by  his  more  astute  country- 
man of  one  or  two  generations  of  Americanization. 

These  conditions  tend  to  a  constant  degradation  of  indus- 
trial labor.  It  lacks  esprit  de  corps.  It  is  like  an  army 
continually  being  recruited  from  the  ignorant  and  unskilled ; 
made  up  of  men  who  wish  to  be  not  privates,  but  officers, 
and  who  find  in  the  ranks  no  abiding  attraction. 

The  only  present  check  to  this  tendency  lies  in  the  re- 
straint imposed  by  the  law  of  supply  and  demand,  which 
compels  men  to  enter  the  ranks,  but  accomplishes  nothing 
in  the  way  of  remedying  the  evil.  The  rational  correction 
should  be  an  educational  agency,  which  could  train  the  in- 
dustrial worker,  and  at  the  same  time  develop  in  him  higher 
ideas  as  to  the  value  and  importance  of  such  a  station  in  life, 
and  an  abiding  contentment  in  it.  This  is  no  violation  of 
democratic  principles,  no  plea  for  class  distinctions  ;  on  the 
contrary,  it  means  a  higher  kind  of  democracy,  in  which  no 
class  is  stigmatized  as  ignorant  or  socially  degraded. 

There  should  be,  of  course,  no  cleavage  of  the  American 
people  into  separate  and  impassable  social  strata,  but  each 
pursuit  should  be  regarded  as  an  essential  and  necessary  part 
of  the  whole  social  fabric,  and  as  an  entirely  worthy  field 
for  the  attention  of  American  citizens  whose  abilities  are 
best  adapted  thereto.  When  we  fully  realize  that  every 
pursuit,  however  humble  and  simple,  will  be  ennobled  and 
dignified  by  the  appropriate  education  and  training  of  its 
members,  industrial  workers  will  become,  as  they  should, 
an  intelligent  and  substantial  element  in  American  citizen- 
ship. 
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Second,  the  mental  attitude  of  industrial  workers  toward 
their  respective  callings  is  a  significant  &ctor  in  this  discus- 
sion.   To  a  casual  observer  it  seems  as  if  large  numbers  of 
the  industrial  class,  particularly  those  in  unskilled  occupa- 
tions, exhibit  a  general  lack  of  interest  in  their  work,  or 
ambition  to  improve  the  quality  of  their  service.     They 
perform  their  tasks  in  a  spiritless  manner,  with  little  feeling 
of  responsibility,  eager  to  hear  the  whistle  blow  and  to  re- 
ceive their  wage,  but  indifferent  to  the  interests  of  their 
employers.     Such  conclusions  as  these  must  frequently  oc- 
cur to  those  who  employ  or  have  to  deal  with  workmen. 
Every  one  has  had  his  unhappy  experiences  with  careless  or 
incompetent  persons,  who  expect  the  wages  ^of  first-class 
workmen,  but  take  little  thought  as  to  the  kind  of  service 
rendered  in  return.     It  seems  as  if  many  such  were  entirely 
lacking  in  any  conception  of  that  pride  in  good  work,  that 
devotion  to  their  calling,  and  that  dignity  and  self-respect, 
which  every  man  should  possess. 

This  spirit  and  attitude  is  one  of  the  saddest  features  of 
industrial  life.  The  explanation  lies  in  part  in  what  has 
been  said  about  the  ill-founded  ambitions  and  tendencies  of 
our  workers  to  rise  above  their  present  level.  It  is  to  some 
extent  also  a  manifestation  of  that  vicious  spirit  which  seeks 
the  reward  without  the  toil,  and  hopes  for  luck  in  the  lot- 
tery of  life ;  which  desires  to  **  get  rich  quick,"  and  does 
not  accept  life's  law  of  equivalents. 

How  unfortunate  that  multitudes  whose  training  and  ability 
can  never  lift  them  above  the  ranks  of  laborers  must  toil  on 
through  a  life  uncheered  by  pride  or  joy  in  their  daily  tasks, 
and  fretted  by  an  aimless  and  impossible  ambition,  when, 
under  easily  possible  conditions,  contentment  and  genuine 
satisfaction  might  be  woven  into  their  life  work. 

Our  young  people  look  askance  at  all  manual  labor  or 
humble  industrial  callings,  and  they  are  unwilling  to  submit 
to  the  discipline  necessary  to  prepare  them  for  such  work ; 
although  it  is  quite  certain  that  large  numbers  of  them,  un- 
fitted for  anything  else,  must  find  their  life  pursuit  in  such 
<»pacities.     And  so  the  ranks  of  industrial  workers  are  filled 

* 

^ith  those  who  either  will  not  or  cannot  ent^r  into  their 
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work  with  sympathy  and  pride ;  who  are  incompetent,  un- 
trained, and  positively  a  detriment  to  industrial  progress. 

How  to  correct  this  unfortunate  attitude ;  how  to  instill 
into  the  minds  of  young  people  a  respect  for  honorable  toil ; 
an  honest  pride  in  work ;  a  desire  to  train  for  a  task,  to 
study  it,  to  master  it ;  how  to  develop  in  industrial  workers 
that  old-&shioned  pride  in  their  calling,  and  contentment  to 
labor  within  its  bounds,  —  these  are  questions  the  answer 
to  which  will  be  furnished  only  by  appropriate  educational 
influences. 

The  third  industrial  condition  which  is  pertinent  to  this 
discussion  consists  in  the  prospective  changes  which  all 
industries  ig  this  country  seem  destined  to  undergo,  and 
which  will  increase  the  difficulties  of  their  successful  and 
profitable  prosecution.  It  seems  quite  certain  that  raw 
materials  will  increase  in  cost  and  scarcity,  and  that  sharper 
competition  will  cut  down  the  margins  of  profit,  so  that 
presently  many  industries  which  have  had  a  golden  career 
because  they  were  exhausting  mines,  destroying  forests  or 
sapping  the  fertility  of  the  soil,  with  little  competition  and 
with  unsatisfied  markets,  must  be  deprived  of  these  ad- 
vantages. Profits  will  then  depend  upon  shrewdness  of 
management,  upon  scientific  methods,  —  in  short,  upon  con- 
ditions which  can  only  be  the  result  of  education  and  train- 
ing. American  industries  must  contemplate  the  time  when 
their  activities  will  include  not  merely  a  profligate  harvest- 
ing of  natural  resources,  but  production  and  conservation 
as  well.  When  this  time  shall  come,  no  industry  can  be 
profitably  conducted  except  by  those  who  have  some  degree 
of  scientific  training  applicable  to  their  share  in  the  work, 
whether  it  be  great  or  small.  This  again  indicates  educa- 
tion as  the  chief  resource  in  correcting  or  supplementing 
industrial  needs. 

In  thus  pointing  out  certain  weaknesses  in  the  industrial 
situation,  viz.,  (1)  the  quality  and  character  of  industrial 
workers,  (2)  the  mental  attitude  of  the  same,  and  (3) 
changing  industrial  conditions,  —  mention  is  made  of  those 
which  seem  likely  to  most  affect  the  future  of  industry  in 
America.     Certainly  they   are  of  great  importance,  and, 
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with  almost  equal  certainty,  one  may  say  they  will  not  be 
corrected  or  met  save  throogh  the  working  of  educational 
forces. 

Thus  &r  I  have  sought  to  show  that  industrial  progress 
was  ultimately  dependent  upon  education.  It  seemed  im- 
portant to  establish  this  point  as  preliminary  to  some  dis- 
cassion  of  the  extent  and  the  manner  in  which  educational 
agencies  can  help  industry. 

The  need  is  evident,  but  how  is  it  to  be  met?  In  sug- 
gesting some  thoughts  for  your  consideration,  I  propose  to 
indicate,  without  criticism  of  existing  institutions,  how  the 
&cilities  for  industrial  education,  or  at  least  education  appro- 
pnate  to  industrial  conditions,  should  be  ^eatly  extended. 

At  £rst  thought  it  would  appear  that  our  excellent  free 
public  schools,  supplemented  by  the  numerous  higher  insti- 
tations  of  learning,  are  meeting  the  requirements  of  our 
people.  In  a  sense  this  is  quite  true.  Our  educational* 
system  is  deserving  of  highest  praise.  In  no  other  country 
is  popular  education  so  free  and  of  so  high  a  general  average 
as  in  America.  It  has  not  &iled  to  meet  the  needs  and  the 
demands  of  a  developing  civilization,  but  it  is  necessary  in 
education,  as  in  other  affairs,  to  progress,  —  to  keep  pace 
with  the  varying  conditions  of  the  race.  Now  there  appears 
for  our  consideration  a  new  field  for  educational  effort ;  a 
need  for  a  new  kind  of  education,  — something  more  demo- 
cratic and  popular  in  character  than  anything  we  have  yet 
had.    This  need  grows  out  of  new  industrial  conditions. 

A  generation  ago  educational  agencies  met  fairly  the  needs 
of  the  times  in  the  performance  of  their  function  of  prepar- 
ing for  citizenship.  Meantime,  citizenship  has  changed  in 
character.  Greater  numbers  are  involved  in  its  duties,  and 
their  occupations,  which  become  a  function  of  their  lives, 
their  thoughts  and  their  citizenship,  have  also  changed.  No 
ignorant  person  can  now  satisfiu^torily  fulfill  these  duties ; 
and  a  man's  education  must  not  only  involve  those  general 
matters  which  are  fundamental,  but  must  also  include  intel- 
ligent and  scientific  knowledge  and  training  in  his  business 
or  trade. 

Our  public  schools,  if  they  are  to  continue  to  prepare  for 
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citizenship,  must  recognize  these  conditions  and  claims,  and 
there  must  then  be  supplied  to  every  industrial  worker  op- 
portunity for  some  special  training  in  relation  to  his  occu- 
pation. 

No  industry  exists  which  does  not  involve  the  application 
of  scientific  principles,  or  which  is  not  susceptible  of  im- 
provement or  development,  either  through  new  discoveries 
or  a  wiser  or  more  scientific  management.  This  truth  is 
fully  appreciated  by  the  Germans,  whose  educational  policy 
has  recognized  to  an  unusual  extent  its  relations  to  industry. 
Not  only  does  it  give  in  the  public  schools  marked  attention 
to  the  practical  affairs  of  life,  but  its  system  of  higher  in- 
dustrial and  trade  schools  is  unsurpassed.  The  fruits  of 
industrial  education  in  that  country  are  so  apparent  as  to 
need  no  comment ;  but  it  is  safe  to  say  that  the  fullest  de- 
velopment of  this  educational  plan  has  not  yet  been  reached, 
nor  do  we  yet  realize  the  extent  of  its  results.  The  indus- 
tries of  the  United  States,  as  they  are  called  upon  to  meet 
the  changing  conditions  already  referred  to,  of  diminishing 
supplies  and  higher  costs,  are  bound  to  be  at  a  tremendous 
disadvantage  in  the  world's  markets,  in  competition  with  the 
combined  industrial  and  educational  forces  of  Germany. 

From  any  standpoint,  therefore,  whether  as  regards  a 
more  intelligent  citizenship,  a  higher  social  order  or  a 
greater  industrial  efficiency,  it  is  important  that  educational 
forces  in  the  country  come  into  closer  relations  to  industry. 

Of  course  we  are  aware  that  the  most  notable  educational 
advance  in  the  United  States  during  the  last  generation  has 
been  the  development  of  scientific  and  technological  educa- 
tion, having  in  view  training  in  the  natural  sciences  and 
their  application  to  the  arts  and  professions ;  but  until  very 
recently  this  manifestation  has  been  almost  wholly  in  the 
higher  education  or  college  grade.  This  advance  has  been 
remarkable,  and  the  aggregate  of  educational  force  now  ex- 
pended in  this  field  is  enormous.  There  are  to-day  in  the 
United  States  a  large  number  of  institutions  of  college 
standing,  devoted,  wholly  or  in  part,  to  technological  train- 
ing ;  and  this  statement  takes  no  count  of  the  purely  scien- 
tific courses  common  to  every  institution  of  learning.     Yet, 
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after  all,  these  institations  reach  comparatively  few  of  the 
people.  They  are  inaccessible  to  all  save  those  who  have 
time  and  money  to  spend,  and  who  can  make  preparation 
for  higher  stady.  The  colleges  have  little  or  no  effect 
apoD  the  industrial  worker.  They  fill  their  place  in  train- 
ing for  superior  positions  ;  they  turn  out  men  whose  influ- 
ence advances  the  standing  and  promotes  the  progress  of 
their  respective  callings,  but  they  do  nothing  to  train  the 
masses  who  are  the  industrial  workers.  Such  forces  for  in- 
dustrial education  as  exist  in  our  country  are  almost  wholly 
of  the  higher  class.  The  primary  and  secondary  schools 
give  little  attention  to  correlating  their  work  with  the  life 
of  the  industrial  classes ;  for,  although  there  are  many  man- 
ual training  high  schools  and  some  few  trade  schools,  their 
aggregate  influence  is  small,  they  reach  comparatively  few, 
and  it  is  easily  seen  that  public  schools  as  a  whole  hardly 
b^n  to  feel  the  influence  of  the  demand  for  a  close  touch 
with  industrial  needs. 

The  chief  educational  need  of  our  country  to-day  is  not 
more  and  greater  universities  and  colleges  for  the  few,  but 
a  more  practical  and  appropriate  training  for  the  multitude 
in  those  matters  which  tend  to  exalt  and  vitalize  industry. 
Perhaps  one  or  two  per  cent  of  our  young  men  and  women 
enter  higher  institutions  of  learning,  and  even  these  do  not 
come  from  the  industrial  classes.  The  overwhelming  ma- 
jority receive  their  entire  education  in  the  lower  public 
schools,  in  which  their  particular  environment  and  life  work 
are  ignored.  Nevertheless,  this  multitude  wields  a  large 
influence  upon  the  industrial  welfare  of  the  country,  and  it 
would  seem  wise  that  the  public  schools,  in  which  they  find 
their  sole  educational  opportunity,  should  give  particular 
attention  to  their  needs.  In  spite,  therefore,  of  our  supe- 
rior and  splendid  school  system  and  our  fine  technological 
institutes,  we  find  that  the  industrial  masses  are  practically 
without  industrial  training. 

There  are  two  phases  of  industrial  effort,  viz.,  the  admin- 
istrative and  the  operative.  The  one  phase  utilizes  the 
senice  of  few ;  the  other  employs  the  masses.  The  one 
calls  for  administrative  ability  and  high  training  in  all  of 
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the  matters  pertaining  to  the  industry ;  for  mental  rather 
than  manual  effort.  The  other  utilizes  manual  skill,  does  not 
call  for  an  advanced  education,  but  recognizes  intelligenoe 
and  an  elementary  knowledge  of  the  purposes  involved.  It 
is  evident  that  the  kind  of  education  required  to  prepare 
men  for  these  two  phases  of  an  industry  is  quite  different. 

We  are  already  training  men  for  industrial  management, 
although  not  rapidly  enough  to  meet  the  demand ;  but  little 
or  nothing  is  being  done  for  the  operative  phases  of  indus- 
try, although  it  seems  to  me  the  need  is  quite  as  great. 

The  point  that  I  desire  to  emphasize  is,  that  provision 
should  be  made  for  instruction  and  training  of  a  kind  which 
has  definite  relation  to,  and  is  for  the  benefit  of,  the  great 
mass  of  industrial  workers.  Obviously  such  training  must 
be  brought  within  the  reach  of  the  masses  of  the  people  for 
whom  it  is  intended.  They  will  not  voluntarily  seek  it, 
nor  can  they,  if  they  would,  go  far  to  search  for  it.  Such 
training  should  therefore  be  given  in  all  public  schools, 
particularly  in  those  grades  upon  which  attendance  is  com- 
pulsory, since  the  greater  number  of  children  do  not  attend 
elsewhere.  I  should  not  like  to  be  understood  as  advocating 
turning  the  public  schools  into  trade  schools,  and  abolishing 
from  the  curriculum  any  fundamental  and  important  subject 
now  taught  there.  Nevertheless,  it  does  seem  as  if  the 
public  schools  had  in  mind  solely  the  training  of  a  class  of 
pupils  who  are  expected  to  advance  into  higher  grades  of 
instruction.  They  seem  to  be  getting  ready,  but  never 
doing ;  to  ignore  the  child  who  is  not  going  into  the  high 
school  and  college,  but  must  soon  earn  his  living,  and  who 
finds  neither  in  the  school  nor  anywhere  else  encouragement 
or  helpful  training  relating  thereto. 

Why  should  not  the  public  schools  be  brought  more 
closely  into  relation  with  the  life  of  the  pupils,  to  the  end 
that  they  and  their  i)arents  may  feel  that  the  training  there 
given  them  has  some  definite  connection  with  their  life 
work?  K  in  a  given  school  nine-tenths  of  the  pupils  come 
from  working  families,  why  should  the  instruction  be  for 
the  benefit  of  the  one-tenth  only ;  probably  conforming  to 
a  uniform  system  in  which  industrial  conditions  are  entirely 
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ignored?  The  public  schools  should  emphasize  the  value 
and  importance  of  training  as  applied  to  any  industry  or 
profession ;  they  should  inculcate  those  principles  of  fidelity 
to  a  task,  of  pride  in  work  well  done,  and  of  ambition  to 
make  the  most  of  all  materials  and  agencies,  which  are  such 
important  traits  in  industrial  workers.  They  can  do  this 
by  adjusting  the  work  and  play  of  pupils  to  their  environ- 
ment ;  by  correlating  the  reading,  the  arithmetic  and  the 
geography  with  the  conditions  most  prominent  in  the  lives 
of  their  patrons.  Barents  will  then  take  an  interest  in  the 
schools ;  their  humble  callings  will  be  exalted  in  their  eyes, 
by  having  some  relation  to  learning ;  and  a  proper  pride 
and  ambition  will  be  inspired.  While  the  main  effort  of 
such  schools  should  be  to  cultivate  in  the  minds  of  their 
pupils  a  right  attitude  toward  work  and  an  honest  pride  in 
their  respective  trades  and  callings,  there  should  be  some 
actual  training  of  the  hand  and  eye  in^  doing  things  accu- 
rately and  honestly.  There  is  nothing  in  this  of  the  trade 
school ;  no  narrowing  specialization,  but  a  healthy,  helpful 
education  for  boys  and  girls  who  are  to  become  industrial 
workers. 

In  referring  as  I  have  to  industry,  there  has  been  con- 
stantly in  my  mind  the  greatest  of  all  industries  in  America, 
viz.,  agriculture ;  and  it  is  appropriate  that  I  speak  with 
particular  reference  to  this  industry  in  relation  to  educa- 
tion. 

As  is  well  known,  there  exists  in  the  United  States  one 
of  the  most  comprehensive  plans  for  agricultural  educa- 
tion ever  undertaken,  in  the  system  of  agricultural  colleges 
established  by  the  act  of  Congress  of  1862.  Under  the 
provisions  of  this  act,  there  are  in  every  State  and  Terri- 
tory colleges  devoted  to  instruction  in  agriculture  and  the 
mechanic  arts.  In  the  generation  which  has  elapsed  since 
their  establishment,  these  institutions  have  become  a  mighty 
educational  force,  particularly  in  the  newer  portions  of  the 
country,  where  in  many  cases  they  are  the  chief  exponents 
of  higher  education.  There  are  63  such  agriculturul  and 
mechanical  colleges  in  the  United  States,  having  permanent 
funds  and  equipment  to  the  value  of.  over  $72,000,000, 
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enjoying  annual   incomes   of  $12,000,000,   and   enrolling 
annually  over  55,000  students. 

Beyond  a  doubt  these  colleges  are  accomplishing  immense 
things  for  the  advancement  of  the  agricultural  industry,  nut 
alone  through  the  courses  of  instruction  offered,  but  also  by 
means  of  the  numerous  other  phases  of  activity,  such  as 
the  experiment  stations,  &nners'  institutes,  extension  work, 
etc.  Add  to  this  the  work  of  the  United  States  Depart- 
ment of  Agriculture,  almost  ]>aternal  in  its  activity,  and  it 
is  evident  that  no  other  industry  enjoys  so  large  an  expendi- 
ture of  money  and  effoil  in  educational  lines  as  does  that  of 
farming.  Indeed,  this  is  the  most  highly  developed  phase 
of  industrial  education  in  America,  but  in  spite  of  this  it 
falls  far  short  of  adequately  meeting  the  needs. 

Since  these  are  institutions  of  college  grade,  they  enroll 
only  advanced  students,  and  in  the  main  their  curricula  deal 
with  advanced  study.  The  training  which  they  offer  is  not 
elementar}'^  but  i-ather  for  the  administrative  phase  of  the 
fimning  industry.  But  even  in  this  respect  they  wholly  fail  in 
fulfilling  their  highest  degree  of  usefulness.  For  instance, 
there  have  been  graduated  from  these  colleges  60,000  stu- 
dents, in  round  numbers.  Assuming  that  all  of  these  had 
pursued  studies  relating  to  agriculture  and  were  all  engaged 
in  fieurming,  this  number  would  still  supply  but  one  specially 
trained  man  to  every  100  farms  in  the  countrj\  If  the  out- 
put were  100  times  as  great,  the  industry  would  still  not  be 
overburdened  by  men  trained  in  the  scientific  management 
and  operation  of  farms. 

But  in  all  of  this  absolutely  no  provision  is  made  for  the 
industrial  training  of  the  great  multitude  of  farmers'  chil- 
dren, whose  education  is  begun  and  ended  in  the  rural 
schools.  These  never  receive  in  any  way  any  general  or 
specific  training  with  special  reference  to  their  homes,  their 
environment  or  their  life  work  and  conditions.  Yet  these 
constitute  the  material  from  which  the  next  generation  of 
farmers  is  to  come,  unless,  as  many  signs  now  indicate,  the 
foreign'.ijnmigrant  is  to  take  their  place.  In  either  event,  the 
need*0:C  an  elementary  training  is  equally  important,  since 
the  manual  operations  of  farming  require  as  much  if  not 
more  intelligence  and  i)reparation  than  any  other  industry. 
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We  may  here  examine  a  little  more  closely  the  educa- 
tional needs  of  the  agricaltoial  industry.  In  no  other  is 
there  so  great  opportunity  for  the  applications  of  science, 
since  the  whole  industry,  still  in  a  comparatively  crude  state 
of  development,  consists  in  utilizing  well-known  natural 
laws  and  forces.  In  no  other  industry  are  there  so  gi*eat 
possibilities  for  improvement  in  methods  and  practice.  It 
is  estimated  that  the  present  agricultural  production  of  this 
Goantry  is  capable  of  ten-fold  increase  under  rational  man- 
agement and  the  maximum  utilization  of  all  resources.  But 
it  is  absurd  to  expect  these  results  except  as  the  outcome  of 
stady  and  training  in  one  or  another  way,  and  most  em- 
phatically by  a  kind  of  education  which  shall  work  to  leaven 
the  whole  mass. 

Another  important  condition  at  present  is  with  relation  to 
the  general  public  attitude  toward  farming,  already  referred 
to  in  a  general  way.  It  is  unfortunately  true  that  a  large 
class  of  people  look  upon  farming  as  an  occupation  of  in- 
ferior rank.  If  we  had  the  caste  system,  undoubtedly  farm- 
ers would  be  consigned  to  the  lowest  caste.  The  people 
who  hold  these  views  are  not  of  such  intelligence  that  their 
opinions  should  have  large  weight ;  nevertheless,  their  judg- 
ment has  influence  with  the  young  people,  whose  loyalty  to 
the  industry  is  affected  thereby.  I  have  observed  with  in- 
terest that  the  most  intelligent,  successful  and  progressive 
professional  men  put  a  high  estimate  upon  farming  as  a 
business,  and  upon  the  necessity  for  the  training  of  those 
who  engage  in  it.  On  the  other  hand,  those  most  likely  to 
depreciate  the  industry  and  all  efforts  to  improve  it  are  the 
fiffmers  themselves.  It  is  well  known  that  the  constant 
drift  of  young  people  is  away  from  the  farm,  evidently  be- 
caase  other  occupations  are  more  attractive  to  them,  and 
this  is  undoubtedly  due  to  the  unfortunate  popular  notions 
about  farming,  based  upon  ignorance  of  its  possibilities,  and 
upon  absolutely  fisdse  ideas  of  what  really  constitute  desir- 
able things  in  life.  This  situation,  so  fundamental  to  the 
progress  of  the  industry,  is  amenable  only  to  education. 

The  education  which  is  just  now  most  needed  for  the 
forming  industry  is  that  which  will  touch  the  life  and  in- 
terest of  the  lM)y8  and  girls,  and  will  develop  in  them  new 
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notions  about  farming.    The  city  boy  is  more  fortunate  tlian 
the  country  boy,  in  that  the  idea  of  industrial  education   is 
gaining  a  footing  in  city  schools,  where  manual  training 
departments  are  springing  up  rapidly.     It  is  noticeable  that 
the  city  or  town  boy  profits  greatly  by  manual  training,  be- 
cause his  home  experience  rarely  includes  any  training  of 
this  kind.     The  country  boy  does  not  need  this  so  much,  or 
at  least  he  did  not  when  I  was  a  boy,  for  he  gets  daily  prac- 
tice in  a  great  variety  of  manual  operations,  which  give  him 
skill,  even  though  their  performance  is  not  always  a  source 
of  extreme  pleasure.     Instead  of  manual  training,  the  coun- 
try school  should  seek  to  inspire  in  its  pupils  an  interest  in 
and  love  for  rural  life  ;  to  show  them  how  all  of  the  common 
farm  operations  have  a  scientific  aspect ;  to  utilize  their  nat- 
ural interest  for  collecting  and  experimenting  in  the  study 
of  &rm  objects  and  phenomena ;  to  train  them  to  under- 
stand the  value  and  profit  of  doing  things  correctly ;  and  to 
help  them  to  see  the  true  beauty  and  interest  of  country  life 
before  all  other.     Such  school  training,  carefully  and  ^visely 
administered  to  our  country  boys  and  girls,  would  go  fiur 
toward  changing  their  prejudice  against  farming  as  an  occu- 
pation ;  it  would  plant  in  the  minds  of  young  people  the 
ambition  to  do  things  better,  and  would  lead  them  in  one 
way  or  another  to  seek  special  training  for  a  business  in 
which  they  would  engage  with  real  pleasure. 

This  is  what  is  meant  by  teaching  agriculture  in  the  pub- 
lic schools,  —  not  teaching  the  science  of  agriculture  &s  such, 
but  the  developing  in  the  young  people  a  respect  for  and  an 
interest  in  their  environment,  to  the  end  that  they  may  not 
desert  the  farms,  but,  remaining,  develop  into  a  new  and 
enthusiastic  race  of  trained  farmers,  who  will  bring  to  this 
industry  interest,  energy,  business  capacity  and  training,  in 
the  same  measure  as  are  considered  indispensable  in  every 
other  industry. 

This  is  no  fanciful  scheme,  but  one  in  which  fai*-seeing 
educators  are  alread}'  deeply  interested.  Industrial  training 
in  the  public  schools  is  fast  being  established ;  and  that 
phase  which  relates  to  the  rural  schools  and  to  rural  life  is 
the  chief  educational  topic  in  the  middle  west,  where  country 
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schools  are  being  combined  and  consolidated  so  as  to  secure 
better  equipment  and  teachers ;  where  instruction  in  topics 
pertaining  to  the  &rm  is  systematically  administered,  and 
in  some  instances  required  by  law.  There  the  industry 
already  feels  the  stimulus  due  to  this  policy,  and  there  is  no 
doubt  of  the  effect  it  is  destined  to  work. 

To  the  &rmer8  of  the  Bay  State,  a  State  so  famous  for  its 
educational  wisdom  and  development,  I  can  bring  no  more 
important  word  than  to  commend  to  your  consideration  this 
matter  of  education  as  applying  to  your  business  in  larger 
measure  than  ever  before,  and  with  such  broad  scope  that 
it  shall  include  the  boys  and  girls  in  the  country  schools. 
May  the  day  soon  come  when  farming  shall  be  the  most 
profitable  and  attractive  pursuit  in  New  England,  and  when 
farmers  shall  constitute  an  industrial  class  truly  educated  for 
and  proud  of  their  calling. 

SECOND  DAY. 

The  morning  session  was  opened  at  10.30  o'clock  by 
Secretary  Ellsworth,  who  introduced  Mr.  William  A.  Kil- 
boum  of  Lancaster  as  the  presiding  officer. 

The  CiiAiR.  It  is  a  pleasure  to  preside  at  the  meeting 
this  morning  and  to  meet  so  many  of  you. 

I  have  the  pleasure  of  introducing  to  you  Dr.  Joseph  L. 
Hills,  director  of  the  Vermont  Agricultural  Experiment 
Station,  who  will  speak  on  •<  Dairy  precept  and  dairy 
practice.** 

Dr.  Hills.     It  is  no  mere  lip  service  when  I  say  that 

I  am  glad  to  come  to  Massachusetts.     Massachusetts  born, 

bred  and  educated,  it  seems  very  much  like  coming  home 

when  I  return  to  the  Bay  State.     I  have  learned,  in  my 

nearly  twenty  years  of  life  on  the  shores  of  Lake  Cham- 

plab,  to  love  the  old  Green  Mountain  State  through  and 

through;  and  I  hope  my  children  as  they  arrive  at  ma- 

^tjr  may  look   back   upon   the  glorious   scenery  of  its 

^^plain  valley  with  the  same  heartfelt  love  that  .1  feel 

'^r  the  environments  of  Boston  and  of  the  Connecticut  val- 

'^/ around  Amherst,  where  I  was  educated. 
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DAIRY  PRECEPT  AND  DAIRY  PRACTICE. 


BY   DR.   JOSEPH   L.    HILLS,    BURLIN<}TON,    VT. 


It  is  apt  to  be  alleged  of  experiment  station  workers,  by 
those  who  are  not  in  sympathy  with  them,  that  their  ideas 
are  impractical,  their  deductions  ilUadapted  to  every-day 
usage.  Even  the  friends  of  the  movement  at  times  are  given 
to  the  same  criticism.  The  current  issue  of  the  Experiment 
Station  Record,  the  monthly  publication  of  the  United  States 
Department  of  Agriculture,  which  rieviews  the  agricultural 
science  work  of  the  world,  voices  this  proposition  in  the 
opening  sentences  of  its  leading  editorial,  as  follows :  — 

The  statement  is  made  that  scientists  often  retard  the  prog- 
ress of  general  and  industrial  science  by  their  impractical  views 
of  practical  affairs.  The  idea  is  not  that  investigation  should 
be  confined  to  utilitarian  lines,  .  .  .  but  .  .  .  that .  .  .  more 
rapid  and  surer  progress  would  be  made  if  investigators  brought 
to  their  work  more  practical  knowledge  of  its  economic  rela- 
tions. 

It  further  remarks  that :  — 

A  large  body  of  people  continue  to  distinguish  between  what 
to  them  is  theoretical  or  pure  science,  and  what  is  applied 
science.  To  such,  Doctor  Jordan's  estimate  of  the  value  of 
science,  that  it  "lies  in  its  relation  to  human  conduct,"  and 
of  the  value  of  knowledge  that  it  "  lies  in  the  use  we  can  make 
of  it,"  will  come  as  a  vindication  of  a  possibly  unformulated 
conviction. 

In  other  words,  there  is  a  popular  demand  for  fruitage 
from  the  tree  of  knowledge.  Now,  as  of  old,  to  secure  and 
to  retain  popular  favor  and  public  funds,  scientific  work 
must  be  *' disguised   [to  some  extent]  under  a  utilitarian 
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cloak."    It  must  and  ought  to  yield  results  helpful  in  the 
soiation  of  economic  problems. 

One  of  the  speakers  at  the  recent  convention  of  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment 
Stations  stated  that,  so  far  as  their  relationship  to  the  ex- 
{leriment  station  movement  was  concerned,  farmers  might 
l)e  chssified  in  three  groups :  those  who  had  no  faith  in  it, 
those  who  had  unbounded  faith  in  it,  and  those  who  knew 
nothing  at  all  about  it.     The  attitude  of  each  of  these  groups 
constitutes  a  menace  to  the  enterprise  of  scientific  investi- 
gation in  agriculture.     Those  who  have  no  fii.ith  are  hostile, 
of  course  ;  those  who  still  in  this  year  of  our  Lord  are  un- 
informed of  the  existence  and  activities  of  so  widespread 
and  beneficent  a  movement  —  and  there  are  more  of  them 
than  we  realize — as  a  rule  recruit  the  ranks  of  the   un- 
believers as  fast  as  they  '*  get  wise  "  ;  while  the  friends  of 
the  application  of  science  to  the  practical  affairs  of  life  are 
apt  to  embarrass  its  votaries  by  over-large  expectations, 
and,  being  disap{K>inted,  often  become  disillusioned  if  not 
disgruntled.     There  is  much  wisdom  in  the  advice  of  the 
darky  philosopher  which  says,  that  **  Blessed  am  dey  what 
don't  expect  much,  'cos  dey  don't  get  disappointed."     They 
find,  or  think  they  find,  that  the  theory  does  not  work  out 
in  &ct ;  that  the  scientific  exposition  does  not  justify  itself 
when  put  to  the  test  of  every-day  usage ;  that  the  preach- 
ment of  the  ideal  cannot  be  met  in  the  i>erformance  of  the 
practical ;  that,  in  short,  practice  falls  so  far  short  of  precept 
as  to  be  but  little  guided  thereby.     Is  this  mental  attitude 
a  sane  one?     Does  the  agricultural  investigator  overshoot 
the  mark?     Are  his  laboratory-born  dictums  unapplicable 
in  every-day  affairs?     Yes,  and  No.     There  are  dangers  in 
both  directions.     On  the  one  hand  is  the  investigator  who 
neither  clearly  sees  the  practical  bearings  of  his  work  nor 
knows  how  to  apply  it ;  and  on  the  other  hand  is  he  who 
jumps  at  conclusions,  who  looks  only  for  the  practical  ap- 
plication to  the  detriment  of  thorough  work.     The  one  has 
his  bead  in  the  clouds ;  the  other,  in  the  soil.     The  one 
fasliions  air  castles  sometimes,  but  he  often  lays  founda- 
tions ;  the  other  builds  his  house  upon  the  sands. 


.\ 
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It  is  held  by  some  that  the  investigator  should  formulate 
his  precepts  as  ideals,  leaving  to  the  practitioner  their 
adaptation  to  hh  individual  circumstances.  It  is  held  by 
others  that  it  is  not  beneath  the  dignity  even  of  the  votary 
of  pure  science  to  accord  weight  to  practicalities.  Person- 
all}"^  I  have  always  trained  in  the  latter  oamp,  and  so  I  have 
less  hesitation  than  others  might  have  in  trying  this  morn- 
ing to  reduce,  as  it  were,  to  their  lowest  terms  some  of  the 
formulations  of  agricultural  experimentation ;  to  state  first 
the  precept  and  then  its  practical  application,  confining 
myself  for  illustrations  to  dairy  practice. 

The  Century  Dictionary  defines  a  * '  precept "  to  be  *  *  a 
direction  given  as  a  rule  of  action ; "  and  it  tells  us  that 
practice  is  **  performance  or  execution,  as  opposed  to  spec- 
ulation or  theory."  Let  us  now  cite  several  of  these  <<  di- 
rections as  to  rules  of  action,"  and  then  compare  therewith 
their  *'  performance  or  execution." 

The  Dairy  Cow. 

First,  as  to  the  cow.  Dairy  precept  says :  The  average 
cow  yields  so  little  milk  or  butter  as  hardly  to  pay  for  her 
keep.  Therefore,  breed  better,  feed  better,  choose  and  cull 
better,  grade  up  the  herd.  Make  6,500  pounds  of  milk  and 
300  pounds  of  butter  per  cow  an  *'  irreducible  minimum." 
This  is  sound  doctrine  ;  but  what  does  practice  say  as  to  its 
entire  applicability  ? 

An  editorial  in  a  recent  issue  of  a  New  England  agricul- 
tural paper  says,  in  this  connection  :  — 

We  are  out  of  patience  at  the  way  scientific  workers  approach 
this  vitally  important  question  of  the  pressing  need  of  more 
good  cows  in  our  dairy  herds,  and  at  the  way  that  they  leave  it 
to  be  understood  they  have  given  an  easy  solution.  Dairymen 
know  as  well  as  they  do  that  there  are  poor  cows  in  their  herds, 
.  .  .  and  they  would  gladly  exchange  them  for  better.  The 
stock  instructions  given  are  to  clean  out  these  "  robber  cows," 
and  replace  them  by  better.  Do  these  .  .  .  teachers  .  .  . 
realize  what  those  directions  .  .  .  actually  mean  when  .  .  . 
put  into  actual  farm  practice  ?  The  individual  doing  it  may 
be  helped,  but  there  are  no  more  good  cows  than  before  the 
change  was  made.     What  has  been  gained  by  the  sharper  man 


Xo.  4.]  DAIRYING.  107 

...  is  .  .  .  lost  by  the  other  fellow.  .  .  .  There  are  not  su- 
perior cows  enongh  in  existence  to  meet  the  wants  of  all  who 
realise  the  advantage  coming  from  their  possession. 

The  editorial  then  goes  on  to  saj  that  the  exhortation  to 
breed  firom  a  registered  bull  is  not  a  panacea ;  that  few  sires 
b^et  offspring  materially  better  than  the  cows  with  which 
they  are  mated  ;  and  that  the  breeding  of  superior  animals 
is  a  complicated  problem  of  uncertain  outcome. 

Now  is  there   not  some  middle  ground?     The  average 

Massachusetts  cow  gives  516  gallons  of  milk,  or  but  67  ])er 

cent  of  the  precept  standard  of  765  gallons  (6,500  pounds). 

There  are  many  giving  more  than  this,  and,  obviously,  many 

giving  less.     It  is  so  simple  a  thing  for  a  dairyman  to  de- 

temiine  the  nulk  yield  of  each  cow ;  the  time  element  is  so 

negligible,  the  apparatus  so  simple,  the  operation  so  kinder- 

gartenish  and  the  information  afforded  so  illuminating  that 

it  is  incredible  that  so  few  carry  it  out.     Spring  balances 

with  pointer  so  set  that  the  empty  pail  brings  it  to  the 

zero  mark,  a  ruled  sheet  of  paper  and  a  pencil  constitute 

the  apparatus ;  hanging  the  full  pail  on  the  scale,  noting, 

recording,  footing  up  of  the  totals  constitute  the  operation. 

That  is  all. 

Even  this  relatively  small  amount  of  work  may  be  reduced 
to  but  one-tenth  its  volume  without  seriously  affecting  the 
validity  of  the  results,  ff  one  weighs  the  milk  of  each  cow 
daring  any  three  days  in  each  month,  say,  for  instance,  the 
15th,  16th  and  17th,  or  the  10th,  20th  and  30th,  and  then 
pats  a  zero  at  the  end  of  the  additions,  the  result  will  be 
close  enough  to  the  weights  which  would  have  been  obtained 
daring  the  entire  year  had  weights  been  made  daily  ;  that  is 
to  say,  close  enough  to  enable  one  to  detect  the  unprofitable 
animals.  Of  course  one  naturally  takes  cognizance  of  a 
shortened  month,  if  the  animal  comes  in  or  goes  dry  during 
the  month.  This  statement  as  to  the  validity  of  the  data 
thas  obtained  is  based  on  a  thorough  survey  of  the  immense 
Qiftss  of  data  at  hand,  obtained  during  seventeen  years  at  the 
Vermont  station  with  a  herd  of  from  12  to  70  cows. 

What  does  it  mean  in  terms  of  time?  Twenty  cows,  in 
n^'llf  on  the  average  say  ten  months  in  the  year,  20  x  ^ 
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X  10  =  1,200  weights  of  milk  in  the  course  of  the  year. 
Separately  to  weigh  and  to  record  the  weight  of  the  milk  of 
each  cow,  if  the  scales  are  conveniently  placed,  can  hardly 
take  at  the  outside  more  than  half  a  minute's  extra  time  per 
cow.  It  takes  us  much  less  time  than  this.  This  totals 
six  hundred  minutes,  or  one  working  day  of  ten  hours  for 
one  man;  and  as  a  result  of  that  day's  work  one  gains  a 
close  knowledge  as  to  the  efficiency  of  his  several  cow 
machines.  Scales  cost  about  $3,  paper  and  pencil  3  cents. 
Is  not  such  information  worth  so  slight  an  expenditure? 

Testing  milk  is  more  of  a  proposition  than  is  weighing 
milk.  It  involves  the  use  of  a  Babcock  tester.  It  implies 
some  little  knowledge  as  to  proper  methods  of  sampling  and 
testing.  Here,  again,  the  time  and  effort  needed  to  this  end 
may  be  minimized  to  the  last  degree  by  making  careful 
choice  as  to  the  time  of  sampling  and  by  co-operative  test- 
ing. A  most  thorough  survey  of  the  mountain  of  data 
hitherto  referred  to,  obtained  with  our  station  herd,  which  is 
under  constant  observation  both  as  to  the  weight  of  milk 
and  its  test,  enables  me  to  say  with  entire  assurance  that,  if 
properly  taken  composite  samples  are  analyzed  twice  a  year, 
essentially  accurate  results  are  attained.  If  a  sample  is  taken 
when  the  cow  is  one  or  two  months  along  in  lactation,  and 
another  when  she  is  live  or  seven  months  along  in  lactation 
(the  five-months  period  being  safer  for  cows  which  go  dry 
early) ,  the  average  results  of  the  analyses  of  the  two  will 
nine  times  in  ten  be  quite  close  to  those  which  are  obtained 
when  samples  are  frequently  taken.  In  other  words,  sam- 
pling and  analyzing  twice  a  year,  if  samples  are  properly 
taken  at  proper  times,  usually  afford  essentially  accurate 
results. 

Sampling  the  milk  of  a  herd  of  20  cows  in  this  manner 
may  consume  a  total  of  four  hours'  time.  The  analj'^ses  may 
be  made  by  the  dairyman  himself  if  he  cares  to,  as  the 
process  is  neither  expensive  nor  difficult,  although  careful 
attention  is  needed ;  or  they  may  be  made  by  the  creamery 
butter-maker  for  a  small  sum ;  or  some  young  man  or 
woman  in  the  community  may  own  a  Babcock,  and  do  this 
work  at  a  financial  profit  to  himself  or  herself,  and  to  the 
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adyantage  of  the  dairymen ;  or,  in  exceptional  oircam- 
staaces,  the  experiment  station  at  Amherst  may  handle  the 
samples.  With,  then,  weights  of  milk  and  tests  of  milk  in 
hand,  the  simplest  mathematics  will  indicate  the  relative 
standing  of  the  various  animals ;  and,  more  important, 
whether  or  not  any  are  &iling  to  make  adequate  return  for 
the  investment  in  food,  care,  etc. 

It  needs  to  be  remarked,  however,  that  a  single  year's 
trial  is  not  always  to  be  depended  upon.  There  may  be 
reasons  for  an  otherwise  good  animal  doing  poorly  in  some 
^ven  year.  In  other  words,  the  information  thus  obtained 
needs  to  be  interpreted  with  judgment. 

These  procedures  are  not  difficult  to  put  into  effect ;  and 
they  do  this  much, — they  give,  within  limits,  a  feir  notion 
as  to  the  dairy  worthiness  or  worthlessness  of  the  sundry 
animals.  Granted  that,  as  our  editorial  friend  claims,  there 
may  not  be  '*  superior  cows  enough  in  existence  to  meet  the 
wants  of  all  who  realize  the  advantage  coming  from  their 
possession,"' — is  that  a  justification  of  the  harboring  of  cows 
whose  milk  ^aelds  do  not  sell  for  as  much  as  their  food 
costs?  If  some  Anna  Eva  Fay  could  pass  through  a  herd 
and  unerringly  point  out  the  unprofitable  animals,  and  if 
the  owner  were  convinced  of  the  infallibility  of  her  verdict, 
would  he  not  cull  out  such  cows  at  once?  So  should  he 
when  weight  and  test  point  out  the  *'  cow  boarder." 

The  results  of  a  cow  census  carried  out  with  100  herds  in 
Yennont  this  past  year  is  suggestive  in  this  connection. 
These  herds  were  located  in  three  different  counties.    Thirty- 
eight  of  the  herds  were  Jersey  grades ;  2  were  grade  Hol- 
steins ;  4  grade  Ayrshires ;  1  was  a  Guernsey  herd ;  1  a 
Normandy ;  in  1  Ayrshires  and  Guernseys  predominated ; 
in  1    other  Ayrshires  and  Holsteins ;   in  3  others  Jersey 
and  Holstein  or  Jersey  and  Ayrshire,  probably  grades  in 
most  cases ;  and   the  rest  were   mixed   lots.     The   herds 
ranged  in  size  from  5  to  70  and  averaged  about  20  cows. 
The  estimated  cost  for  food  of  keeping  a  cow  varied  from 
132.90  to  $41.     The  average  income  per  cow  ranged  in  the 
aeveial  herds  from  $15.82  to  $63.57 ;  the  pounds  of  butter 
^W  per  cow  from  84  to  315  pounds ;  the  price  received  for 


no  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

the  butter  fat  from  19.7  to  26.7  cents.  The  creamery  monej 
returns  for  $1  spent  for  feed  varied  from  42  cents  to  $1.57. 
The  profit  and  loss  account,  for  the  several  herds,  varied  all 
the  way  from  a  gain  of  $22.57  per  cow  to  a  loss  of  $21.68 
per  cow.  In  other  words,  the  average  cow  of  one  herd 
made  $22.57  worth  more  butter  than  her  food  cost,  while 
the  average  cow  of  another  herd  made  $21.68  less  than  her 
food  cost.  Thirty-two  of  the  100  herds  made  a  profit  over 
and  above  the  cost  of  food,  and  68  failed  to  do  so.  And 
this  in  the  dairy  State  of  Vermont !  The  average  produc- 
tion of  butter  per  cow  was  about  175  pounds,  which  is 
above  rather  than  below  the  average.  The  average  milk 
production  is  not  stated,  but  it  must  have  been  in  the  close 
vicinity  of  4,000  pounds. 

The  publication  of  this  data  raised  a  riot  in  our  State.  It 
was  freely  asserted  that  the  name  of  the  party  who  carried 
out  the  investigation  had  been  slightly  mispronounced.  His 
name  was  Lyon.  Such  survey  as  I  have  been  able  to  make 
of  the  data  leads  me  to  believe  that  the  cost  of  feeding  is  if 
anything  overestimated.  The  hay,  for  instance,  is  rated  at 
fiiU  sales  price,  $12  a  ton.  And  yet  this  cost,  an  average  of 
about  $37,  is  very  much  below  the  amount  which  it  costs  us 
at  the  Vermont  station  to  feed  our  cows.  But  it  is,  how- 
ever, the  comparative  rather  than  the  absolute  figures  which 
are  of  interest ;  and,  however  much  one  may  pick  flaws  in 
some  of  the  details,  the  main  proposition  is  clear,  — that  in 
a  very  considerable  share  of  these  cases  so  low  a  money  re- 
turn was  received  at  the  creamery  as  to  make  the  enterprise 
at  best  a  doubtful  one.  The  relationship  of  improved  blood 
to  the  result  is  of  interest.  The  cows  in  nearly  half  the 
herd  were  said  to  be  grades  or  mixed.  Yet  these  figure  in 
but  one-third  the  cases  where  a  profit  was  returned.  Or, 
phrasing  it  in  another  way,  in  60  per  cent  of  the  herds 
where  material  profit  over  food  cost  was  gained  either  Jersey 
or  Guernsey  blood  was  present  in  sufficient  quantity  to  be  a 
dominant  factor,  though  they  made  up  but  40  per  cent  of 
the  total  number.  Of  course  an  investigation  of  this  kind 
is  faulty,  in  that  it  takes  no  cognizance  of  the  worth  of  the 
skim  milk ;  of  the  manurial  values  of  the  feeds  brought  onto 
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the  &nn,  or  of  the    fodders  fed  upon  it ;  of  the  relation 
tiiereof  to  the  maintenaDce  of  farm  fertility ;  of  sales  of  fat 
cows ;  of  the  raising  and  selling  of  calves,  etc.     However, 
the  point  I  am  trying  to  make  here  is  not  as  to  the  exact- 
ness of  these  figures,  or  of  all  the  deductions  which  may  be 
dnwn  therefrom  ;   it   is  the  development  of  the  fact  as  to 
the  existence  in  these  herds  of  large  numbers  of  unprofitable 
animals  which  is  important,  and  which  an  investigation  of 
this  kind  ought  to  incite  their  owners  to  remove.    If  No.  62, 
milking  70  grades  at  a  food  cost  of  $40,  with  a  butter  return 
of  over  $60  per  cow,  or  a  cash  retiun  for  each  dollar  spent 
of  11.55, — if  No.  62  can  do  this,  his  example  ought  to  be 
&Q  incentive  to  his  neighbors,  and  his  methods,  so  far  as 
may  be,  copied.     And,  per  contra,  No.  92,  whose  27  grade 
Jerseys  cost  him  $36.50  apiece  to  feed,  yet  returned  him 
bat  110  pounds  of  butter  apiece  worth  $21.20,  or  but  60 
cents  income  for  each  dollar  of  outgo  invested  in  feed,  — 
No.  92  ought  to  put  on  a  thinking  cap,  and  consider  where 
he  is  "at." 

To  weigh,  test  and  calculate;  to  compare  with  cost  of 
keeping;  to  cull.  These  are  relatively  simple  and  fairly 
certain  procedures,  but  the  rest  is  not  as  easy  to  accomplish. 
One  can  kill  a  cow  in  a  moment ;  but  to  get  a  better  one  in 
her  place  means  time,  money,  special  skill,  rare  judgment, 
many  &ilures  and  disappointments,  and  slow  progress. 
Destructive  processes  are  always  simpler  than  are  con- 
stractive  ones. 

The  usual  advice  as  to  the  use  of  a  registered  bull  is  more 
commonly  heeded  to-day  than  hitherto ;  but  the  results  are 
more  apt  to  be  disappointing  than  the  reverse.     Registra- 
tion is  &r  from  being  certification.     It  has  been  aptly  said, 
**  There  is  no  scrub  so  poor  as  the  pure-bred  scrub."     The 
proportion  of  blanks  in  breeding  is  very  large  ;  and  unfor- 
tnnaiely  one  cannot  always  tell  blanks  from  prizes  with 
certainty  until  after  three  or  four  years  of  bovine  life  have 
ekpeed.     For  example,  we  have  had  at  the  head  of  the 
present  experiment  station  herd  at  Burlington  during  the 
pwt  ten  years  three  different  registei^ed  bulls.     Each  of  these 
animals  was  stated  to  be  among  the  best  get  of  three  famous, 
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herds.  Their  pedigrees  in  each  case  showed  many  fine  lines 
of  breeding ;  and  yet,  as  used  on  the  registered  and  grade 
Jerseys  at  the  station  farm,  —  animals  which  made  on  the 
average  for  a  dozen  years  324  pounds  of  butter,  —  the  pro- 
portion of  heifer  calves  which  on  raising  have  proven  satis- 
factory as  judged  by  our  standards  has  been  far  less  than  50 
per  cent.  The  selection  of  the  sire,  which  is  to  be  half  of 
the  coming  herd,  and  the  breeding  of  superior  heifers  are  no 
eas}"^  tasks.  And  yet  naught  better  can  be  suggested  than 
to  make  such  choice  of  the  head  of  the  herd  as  seems  wisest ; 
and  to  that  end  I  deem  it  practicable  that  those  who  seek 
such  an  animal,  as  well  as  those  who  wish  better  to  know  a 
good  cow  when  they  see  her,  study  thoroughly  the  matter 
of  relationship  of  type  to  performance ;  that  they  should 
learn  to  judge  cattle,  and  to  appreciate  the  meaning  of  the 
'*  points"  of  the  score  card;  that  they  should  familiarize 
themselves  with  such  admimbly  adequate  yet  simple  direc- 
tions, touching  the  correlation  of  form  and  function,  as  are 
furnished  fi-ee  to  the  dairy  world  in  Director  Soule's  treatise 
on  the  conformation  of  beef  and  dairy  cattle  ;  ^  and  that  they 
should  make  use  of  their  apprehension  of  these  assembled 
concrete  expressions  of  experience  in  the  selection,  the  pur- 
chase and  the  breeding  of  cows.  He  who  is  thus  fortified 
is  apt  to  make  fewer  mistakes  than  does  he  who  has  not 
this  special  knowledge.  To  be  sure,  successful  animal  hus- 
bandrymen  are  apt  to  be  born  rather  than  made ;  yet  their 
judgments  may  be  thus  matured  and  standardized. 

Yet  when  all  is  said,  <' Handsome  is  that  handsome 
does ; "  and  actual  performance  at  the  milk  pail  is  of  more 
avail  than  are  ideal  contours,  tortuous  milk  veins  or  a  prom- 
inent pelvic  arch.  A  few  observations  made  at  the  Vermont 
station  have  pertinence  here,  as  illustrative  of  this  point. 
Our  cows  are  under  constant  observation.  We  have  rec- 
ords extending  over  ten  years  of  lactation  in  several  cases. 
These  cows  were  carefully  * 'judged"  according  to  the  **  scale 
of  points  "  of  the  Jersey  Cattle  Club  by  a  party  who  was 
fairly  well  skilled  in  judging,  and  who  did  not  know  how 
good  or  how  poor  dairy  animals  they  were.     He  similarly 
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garvejed  two  registered  Ayrshire  herds  which  for  years  had 
been  ander  careful  observation  by  the  station  as  to  milk 
and  butt^"  yields,  using,  of  course,  the  Ayrshire  score  card. 
The  outcome  was  essentially  as  follows :  30  mature  cows, 
scoring  90  or  above,  gave  6,478  pounds  of  milk  and  321 
pounds  of  butter ;  20  mature  cows,  scoring  88  or  89,  gave 
6,263  pounds  of  milk  and  325  pounds  of  butter ;  12  mature 
cows,  scoring  80  to  87,  gave  5,699  pounds  of  milk  and  286 
pounds  of  butter. 

Again,   the   relationship  of  udder  conformation  —  be  it 

well-balanced,  ill-balanced,  funnel-shaped,  deficient  in  any 

respect — to  the  milk  and  butter  yield  was  similarly  studied 

by  one  of  our  senior  students,  using  the  station  herd,  with 

results  as  follows :   Thirty-four  cows  were  surveyed,  and 

their  records  for  from  one  to  eight  years  averaged.     Five, 

with  finely   balanced   udders,  averaged   5,725   pounds   of 

milk;  18,  with  fairly  well-balanced  glands,  5,377  pounds; 

and  11,  innth  ill-balanced  udders,  5,219  pounds  of  milk. 

The  butter  yields  were  342,  333  and  324  pounds  respec- 

tivelv.     Four  out  of  5  cows  with  well-balanced  udders  made 

more  butter  than  did  the  average  of  the  18  which  had  but 

fairly  well-balanced  udders,  or  the  11  with  poorly  balanced 

glands.     They  also  made  more  than  the  average  of  the  herd 

for  twelve  years,  —  324  pounds.     Per  contra,  8  out  of  the 

11  cows  with  poorly  balanced  udders  made  less  butter  than 

did  the  average  of  the  5  who  were  thus  well  built,  or  the 

18  whose  glands  were  fairly  well  formed ;  and  their  records 

were  all,  moreover,  below  the  twelve-year  herd  average  of 

324  pounds. 

These  determinations  were  made  with  cows  far  above  the 
average  in  productive  capacity.     It  seems  fair  to  assume 
that,  had  inferior  or  average  cows  been  under  survey,  the 
results  would  have  been  even  more  pronounced.     But  it  all 
goes  to  show  that  the  up-grading  of  a  herd  by  breeding  is 
likely  to  be  a  slow  process.     If  intelligence  is  used,  how- 
ever, the  progress  taken  in  the  gross,  though  slow,  is  likely 
to  be  fairly  certain,   provided   that  cross-breeding  is  not 
practised.     This  procedure  generally  results  less  favorably 
tiian  does  mating  within  breeds. 
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Feeding. 

The  feeding  proposition  is  a  less  difficult  one  to  encom- 
pass, the  results  of  experimental  trial  are  more  quickly 
apparent,  and  errors  of  judgment  are  less  costly.  Many 
cows  give  inadequate  milk  flows  because  they  are  of  beef 
build,  placing  the  food  as  their  ancestry  has  willed  it,  —  on 
their  ribs  instead  of  in  the  pail.  Others,  on  the  contrary, 
liave  failed  simply  because  they  have  not  had  a  chance ; 
they  have  been  inadequately  fed.  Here  may  be  cited  the 
classic  experiment  of  the  Elansas  Experiment  Station,  pub- 
lished in  its  Bulletin  No.  86. 

The  station  authorities  bought  30  scrub  cows,  which  it  is 
stated  appeared  on  the  whole  to  be  inferior  in  quality  to  the 
average  herds  of  the  State.  These  were  fed  for  an  entire 
year  on  rations  rich  in  protein,  designed  to  stimulate  the 
milk  flow.  The  main  roughage  used  was  al&lfa  hay,  fed 
during  the  months  of  barn  feeding  in  as  large  quantities  as 
the  cows  would  take.  During  the  out-of-door  life  they  had 
pasture  with  green  kaffir  corn  for  soiling.  The  grain  feeds 
used  were  mainly  wheat  bran,  linseed  meal,  kaffir  corn  and 
com  meal,  about  8  pounds  daily  in  the  barn  and  3  pounds 
while  at  pasture.  These  cows  averaged  for  the  year  5,700 
pounds  of  milk  and  over  275  pounds  of  butter.  The  best 
one  yielded  9,100  pounds  and  the  poorest  3,600  pounds  of 
milk;  the  best  one  nearly  450  pounds  of  butter  and  the 
poorest  nearly  160  pounds. 

The  Kansas  station  authorities  collected  the  records  of  82 
herds  in  one  of  the  leading  dairy  sections,  and  found  that 
the  average  annual  yield  per  cow  was  3,441  pounds  of  milk, 
or  150  pounds  less  than  that  of  their  poorest  but  well-fed 
scrub  cow  ;  that  the  average  yield  of  butter  was  122  pounds, 
or  36  pounds  less  than  that  of  their  poorest  cow.  The  aver- 
age return  for  butter  at  the  creameries  was  $19.79  per  cow, 
or  $1.60  less  than  the  returns  obtained  from  their  poorest 
but  well-fed  scrub  cow,  and  but  little  more  than  half  as 
much  as  was  returned  by  the  average  of  the  entire  herd. 
The  station  authorities  attributed  their  success  with  their 
scrub  herd  to  three  causes  :  — 
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FirM. — To  the  teLct  that  at  all  times  the  rations  given 
were  either  balanced  or  contained  an  excess  of  protein, 
wfaaieas  the  average  Kansas  cow  on  dry  feed  usually  got 
bat  half  enough  protein. 

Second.  —  To  kindness  and  adequate  shelter. 

Tliird, — To  the  maintenance  of  a  full  milk  yield  through- 
out the  summer  drought,  secured  by  extra  feeding. 

I  have  lingered  long  on  this  phase  of  the  subject,  and 
have  only  emphasized  old  ideas ;  but  the  better  cow  is  so 
badly  needed,  and  some  of  these  means  of  more  nearly 
attaining  her  upon  every  farm,  and  particularly  the  prac- 
ticability of  setting  some  of  these  means  in  motion,  are  so 
ill-appreciated,  that  in  season  and  out  of  season,  in  class 
room,  institute  meeting  and  at  large  gatherings  such  as  this, 
whenever  dairying  matters  are  in  hand,  I  label  this  propo- 
sition, moldy  old  chestnut  that  it  is,  <*  Exhibit  A,"  and  talk 
and  talk  and  talk  about  it.  Let  us  do,  as  well  as  talk.  We 
can,  if  we  will,  get  ahead  in  this  matter,  slowly,  to  be  sure, 
bat  yet  ahead.  Keep  thinking  about  it ;  and  then  do  some- 
thing. 

The  Protein  Content  of  the  Ration. 

A  generation  or  so  ago  precept  stated  that  2.5  pounds  of 
digestible  protein  daily  was  needed  by  a  1,000-pound  cow 
in  full  flow  of  milk ;  that  a  balanced  ration  was  a  definite 
and  arbitrary  thing ;  and  that  he  who  fed  less  protein  than 
this  was  unwise.  Practice,  however,  has  not  accepted  this 
dogma  without  question  ;  and,  moreover,  further  investiga- 
Uon  has  served  materially  to  modify  its  interpretation.  The 
old  German  feeding  standards  are  now  taken  to  be  guides 
rather  than  rules ;  as  suggestions  rather  than  as  assertions. 
It  is  realized  that  they  are  made  of  India  rubber,  and  not  of 
«ist  iron.  Protein  is  not  made  so  much  of  as  of  old-;  it  is 
no  longer  a  fetish.  Its  paramouncy  is  still  admitted,  but 
less  stress  is  laid  upon  the  needs  of  definite  amounts. 
Haecker's  fine  dairy  cows,  mature  animals  in  good  milking 
form,  yielding  well,  though  they  have  never  eaten  as  much 
as  2  pounds  of  protein  a  day,  are  living  exponents  of  doubt. 
The  forthconiino^  report  of  the  Vermont  station  will  contain 
«L  summary  of  seven  years'  study  of  this  matter,  using  nearly 
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350  cows.  The  mere  paper  which  carries  the  closely  written 
data  weighs  over  30  pounds,  and  the  separate  items  of  the 
records  run  far  into  the  hundreds  of  thousands.  A  careful 
study  of  the  condensation  of  this  data  impells  me  to  believe 
that,  if  immediate  returns  of  milk  and  butter  are  made  the 
measures  of  value,  rations  with  nutritive  ratios  as  wide  as 
1 :  6.5  or  yet  wider  are  apt  to  prove  economically  as  service- 
able as  those  which  more  nearly  approximate  the  German 
standards.  When  one  considers  the  continued  dairy  well- 
being  of  the  cow,  the  maintenance  of  her  ability  to  keep 
her  flow  at  a  maximum  for  a  series  of  years,  the  getting  a 
heifer  early  in  her  cow  life  up  to  standard,  —  all  of  which 
are  conditions  that  are  promoted  by  liberal  feeding,  —  a 
somewhat  narrower  ration  than  1 : 6.5  is  perhaps  advisable. 

When,  moreover,  the  manurial  values  of  purchased  feeds 
are  taken  into  account,  another  handful  or  two  more  of 
cotton-seed  or  distillers'  grains  may  be  advantageously  used. 
It  is  a  local  question, — a  matter  for  each  feeder  to  settle 
for  himself.  On  the  whole,  I  like  protein  for  myself  and 
for  our  cows. 

Nowadays  precept  urges  al&lfii  as  a  source  of  protein 
in  dairy  feeding  in  the  east,  and  practice  is  taking  up  the 
proposition  with  some  avidity.  Here  is  another  case  where 
the  precept  is  theoretically  correct.  As  a  matter  of  fiict, 
however,  alfalfa  has  not  often  proved  to  be  a  permanent 
success  in  New  England.  A  somewhat  thorough  survey  of 
that  territory,  made  a  year  ago  by  the  United  States  Depart- 
ment of  Agriculture  and  the  Vermont  station  in  co-opera- 
tion, served  to  narrow  New  England's  permanent  success 
with  alfalfa  to  a  single  locality,  the  Champlain  valley,  where 
soil  conditions  favor  its  growth.  That  it  will  never  do  well 
elsewhere  in  New  England  is  too  bold  a  statement  for  one  to 
make ;  but  that  the  likelihood  of  success  in  the  near  future 
is  great  can  be  denied  with  safety.  This  ought  not,  how- 
ever, to  discourage  ambitious  dairymen  from  trying  the 
crop  in  a  small  way.  One  is  apt  to  get  a  fiiir  return,  even 
though  permanent  success  is  not  met;  and  one  learns  by 
failures  as  well  as  by  successes.  If  the  soil  is  well  drained, 
of  limestone  origin  or  thoroughly  limed  if  not,  feirly  weed- 
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free  (especially  free  of  witch  grass) ,  if  it  does  not  heave  in 
winter,  if  well  enriched,  if  one  is  willing  to  fuss  with  and 
baby  the  crop  at  the  outset,  to  experiment  with  it  and  to 
keep  at  it  year  after  year  with  careful  observation,  the  chances 
crop  are  bettered,  but  success  will  not  be  insured. 


Dairy  Sanitation  and  Cleanliness. 

Precept  waxes  eloquent  over  matters  of  dairy  cleanliness 
and  dairy  sanitation.  Rules  galore  are  laid  down  for  the 
improvement  of  stable  conditions  and  for  the  reduction  of 
the  bacterial  content  of  the  milk ;  rules  which,  carried  out 
in  their  entirety,  are  absolutely  prohibitive;  rules  which 
are  seemingly  simple,  but  actually  more  or  less  impractica- 
ble in  view  of  the  low  prices  at  which  milk  is  sold.  Are 
there  not,  however,  measures  which  are  at  once  simple, 
scientific  and  sensible,  which  are  practicable,  not  too  costly, 
and  withal  effective,  whereby  stable  sanitation  and  cleanli- 
ness may  be  enhanced  and  the  quality  of  the  milk  bettered  ? 
K  80,  dairymen  will  be  more  likely  to  adopt  the  sugges- 
tions, and  to  appreciate  how  close  is  the  relationship  which 
exists  between  dirt  and  dollars. 

The  following  procedures,  already  established  on  many 
bm&y  may  well  be  engrafted  on  common  dairy  practice,  and 
without  involving  excessive  outlay  of  money  or  labor :  — 

1.  The  cow  stable  may  be  whitewashed. 

2.  The  sunlight  may  be  let  in  freely. 

3.  The  cows  may  be  well  bedded. 

4.  Plaster  or  acid  phosphate  may  be  used  in  the  gutters. 

5.  Manure  may  be  frequently  removed. 

6.  An  adequate  ventilation  system  may  be  installed. 

7.  A  form  of  tie-up  may  be  used  which  will  tend  auto- 
matically to  keep  the  cow  relatively  clean. 

8.  A  sanitary  milk  pail  may  be  used. 

9.  Special  clothes  may  be  worn  at  milking. 

10.  The  udder,  flanks  and  abdomen  may  be  brushed  before 
milking. 

11.  The  fore  milk  —  the  first  three  or  four  streams  from 
each  teat—  may  be  rejected. 

12.  The  milk  may  be  promptly  removed  from  the  bam, 
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and  aerated 9  cooled  or  separated  at  once,  according  to  the 
use  to  which  it  is  to  be  put. 

Are  these  suggestions  impracticable  or  impossible  ?  Let 
us  review  them  briefly  as  to  their  advisability  and  their 
probable  cost :  — 

1.  A  coat  of  whitewash  in  the  stable  is  a  dirt  discloser  ; 
in  a  small  degree  an  antiseptic  ;  a  bri^htener  of  the  stable. 
The  United  States  Lighthouse  Boards'  formula,  applied  with 
a  spray  pump,  is  said  to  be  a  quick  and  effective  means  to 
this  end. 

2.  Sunlight  in  the  stable  is  nature's  great  germicide,  and 
one  of  the  most  effective  means  of  lessening  the  multiplica- 
tion of  germ  life  ;  a  dirt  discloser ;  health-giving  and  grate- 
ful to  the  cows.  Shutters  will  keep  in  the  warmth  on  winter 
nights. 

3.  Bedding  is  worth  all  it  costs  and  more  too,  in  added 
comfort,  added  milk,  and  in  the  prevention  of  manurial 
wastes. 

4.  Plaster  or  acid  phosphate  in  the  gutters  is  an  air- 
purifier,  anmionia-absorber,  manui-e^nricher,  money-maker, 
worth  ordinarily  more  than  they  cost  as  fertilizers,  and  in 
no  wise  injured  for  such  service  by  use  in  the  stable. 

5.  Prompt  removal  of  manure  is  generally  recognized  to- 
day as  the  wisest  procedure,  viewed  solely  from  the  plant 
food  stand-point ;  one  which  conduces  also  to  the  betterment 
of  the  milk. 

6.  Barn  ventilation  is  apt  to  be  the  most  costly,  and  often 
the  least  satisfactory,  of  the  dozen  suggestions  to  put  into 
operation,  since  every  bam  seems  to  be  more  or  less  a  law 
unto  itself  as  to  ventilation. 

7.  There  are  several  self-cleaning  tie-ups,  if  we  may  be- 
lieve the  statements  of  inventors.  The  one  which  I  recently 
heard  advocated  by  Hon.  B.  W.  McKeen,  late  secretary  of 
the  Maine  State  Board  of  Agriculture,  strikes  me  favorably. 
In  brief,  it  consists  of  a  platform  so  short  and  a  feeding  rack 
for  hay  so  placed  that  when  standing  the  animal  is  practi- 
cally forced  to  place  her  hind  feet  in  the  trench,  and  when 
recumbent  to  lie  with  her  head  close  to  the  front  and  her 
body  entirely  out  of  the  gutter  and  of  its  contents.     The 
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trench  is  deep  enough  to  make  the  cow  uncomfortable  if 
she  tries  to  lie  with  her  flank  therein.  It  is  stated  that  this 
simple  device  practically  solves  this  question. 

Before  we  pass  on  in  our  brief  review  of  these  dozen  sug- 
gestions, fix>m  the  7  which  have  to  do  with  stable  construc- 
tioD  and  manag^ement  to  the  5  which  deal  with  the  care  of 
the  milky  let  me  say  in  general,  touching  the  care  of  milk, 
that  it  is  now  well  understood :  — 

(a)  That  most  of  the  ills  which  befall  milk  are  of  bacterial 
OTigin ;  Uiat  (b)  practically  all  the  bacteria  get  into  the  milk 
after  it  leaves  the  adder;  that  (c)  bacteria  may  be  com- 
batted  in  three  ways  :  (1)  they  may  be  kept  out  of  the 
milk;  (2)  they  may  be  killed  when  in  the  milk;  (3)  their 
growth  therein  may  be  checked. 

Exclusion,    destruction,   restriction :    exclusion    through 

cleanliness ;  destruction  by  heat  or  chemicals ;  restriction 

by  cold.    The  cheapest  way  to  accomplish  the  desired  end 

IS  doubtless  to    kill    with  chemicals ;   but  fortunately  the 

"embalming" — as  it  has  been  aptly  termed  —  of  milk  is 

now  an  offence   against  man's  laws,  as  it  has  always  been 

agunst  God's  laws.     Refrigeration  and  pasteurization  are 

both  effective,  and  so  may  be  the  simple,  every-day  cleanli- 

neaa  with  which  the  5  final  suggestions  have  to  do.     Let  me 

lehearae  them  again  :  — 

8.  The  use  of  sanitary  milk  pails. 

9.  The  use  of  milking  clothes. 

10.  Brushing  off  the  cow  before  milking. 

11.  The  rejection  of  the  fore  milk. 

12.  The  prompt  removal  and  handling  of  the  milk. 

8.  The  ordinary  milk  pail  is  at  £9iult  in  two  particulars, 
as  to  its  top  and  to  its  bottom,  both  of  which  are  open  and 
ought  to  be  closed,  the  one  against  the  inlet  of  dirt,  dan- 
druff, hairs,  flecks  of  dry  excreta,  bacteria,  etc. ;  the  other 
against  the  inflow  of  the  milk  itself.  The  sanitary  pail  is 
80  important  and  so  effective  a  mechanism,  and  yet  withal 
80  simple  and  so  cheap  a  device,  that  I  may  be  forgiven  for 
laying  some  little  stress  upon  it.  The  several  forms  differ 
from  the  ordinary  pail  in  being  partly  or  wholly  closed  at 
ti^e  top,  and  in  having  either  no  seam  at  the  juncture  of 
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bottom  and  side,  or  one  completely  filled  with  solder.     The  ^i 

thr^e  more  common  forms  are  the  Gurler,  the  Stadtmiiller.         i 
and  the  hooded  pails.     The  first  two  are  much  alike  in  that  l 

the  streams  from  the  teats  fall  upon  surfaces  of  cheese  cloth  { 

and  absorbent  cotton,  held  by  metal  collars  in  a  frame  which  \ 

covers  the  pail  top.  The  milk  is  strained  into  instead  of 
out  of  the  pail,  and  little  or  no  impurity  can  pass  so  effect- 
ive a  strainer.  The  hooded  pail  differs  from  the  ordinary  \ 
simply  in  that  a  metal  hood  covers  most  of  the  top.  It  is 
so  held  during  milking  that  very  little  can  &11  in  from  the 
cow's  body,  yet  the  milking  proceeds  as  usual.  At  first 
sight  every  milker  raises  the  objection  to  all  these  pails  that 
they  are  impracticable,  that  the  opening  is  too  small,  etc. 
Yet  the  fact  —  stubborn  things  are  facts  —  that  they  have 
been  in  successful  use  for  many  years  in  many  dairies,  and 
that  after  a  day  or  two's  practice  they  are  as  readily  used  as 
is  the  ordinary  pail,  shows  that  this  notion  is  grounded  in 
pi'ejudice.  The  cost  of  the  hooded  pail  is  but  little  more 
than  that  of  the  ordinary  pail,  while  the  cost  of  the  covered 
pail  is  perhaps  twice  that  of  the  ordinary  pail.  The  bac- 
terial content  of  the  milk  drawn  into  a  covered  pail  as  com- 
pared with  the  same  milk  drawn  into  the  ordinary  pail  is 
very  small,  and  its  suspended  dirt  is  nil.  No  argument 
need  be  advanced  as  to  the  desirability  of  doing  away  with 
seams  in  the  milk  pail ;  therein  milk  residues  normally  lurk, 
no  matter  how  thoroughly  cleansed  the  pail  may  have  been, 
which  make  the  seams  breeding-places  for  bacteria. 

9.  It  is  not  much  of  a  chore  to  slip  on  a  cleanly  white 
suit  before  milking;  it  is,  however,  quite  a  task  to  keep 
them  cleanly  by  frequent  washings.  No  small  part  of  the 
bacterial  infection  of  milk  is  derived  from  the  person  and 
clothes  of  the  milker. 

10.  A  large  share  of  the  palpable  dirt  of  milk  fSeills  into 
the  pail  during  milking.  A  few  seconds  spent  in  dusting 
off  the  cow,  as  it  were,  minimizes  this  greatly,  and  does  no 
conceivable  harm.  A  damp  cloth  is  to  be  preferred  for  this 
purpose. 

11.  The  first  few  streams  from  each  teat  contain  very 
little  fat  but  very  many  bacteria.     They  work  their  way  up 
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the  channel  of  the  teat  from  without,  and  find  therein  ideal 
conditions  for  rapid  malti plication.  If  these  are  milked 
onto  the  floor  the  gross  yield  will  be  slightly  lessened,  but 
the  purity  of  the  milk,  so  far  as  germ  life  is  concerned,  is 
vastly  enhanced. 

12.  The  desirability  of  this  proposition  is  so  well  under- 
stood that  no  words  need  be  wasted  thereon. 

Granting,  for  the  while,  that  these  procedures  are  effect- 
ive, one  may  justly  ask  three  questions^  — 

1.  Are  they  not  singly  or  collectively  costly  in  money  and 
labor? 

2.  What  return  may  be  expected  for  the  outlay  involved 
in  their  adoption  ? 

3.  Are  they  worth  while  ? 

1.  Whitewash,  window  glass,  straw  or  other  bedding  ma- 
terial and  land  plaster  cost  money  ;  the  frequent  removal  of 
manure,  the  installation  of  a  system  of  ventilation  and  the 
changing  of  the  tie-ups  mean  labor  and  expense ;  the  use  of 
sanitary  pails  and  clean  clothes  will  cost  something;  the 
Imishing  off  of  the  cows,  the  rejection  of  the  fore  milk  and 
prompt  removal  of  the  milk,  however,  cost  but  little.  It  is 
obviously  impossible  to  say  how  much  these  will  cost,  but 
their  total  will  amount  to  a  considerable  sum. 

2.  Under  present  conditions  and  in  most  cases  the  money 
retoms  are  not  likely  to  be  commensurate  with  the  outlay 
of  thought,  effort  and  cash,  if  all  of  these  procedures  are  put 
into  practice.  That  this  is  so  is  greatly  to  be  regretted. 
Boston  contractors  and  creamery  managements  do  not  as  yet 
grade  milk  as  to  its  bacterial  content.  Dirty  milk,  if  not 
too  dirty,  sells  for  as  much  as  does  clean  milk.  It  is  only 
when  one  has  or  can  gain  access  to  a  special  market,  or 
when  one  is  selling  his  own  products  on  their  own  merits  to 
discriminating  consumers,  that  it  pays  in  cash  to  exert  much 
special  effort  to  make  an  extra  clean  milk. 

3.  Is  it  worth  while  to  follow  precept  in  this  respect?    I 
believe  it  is.     The  words  *'  worth  while  "  are  not  synony- 
mous with  the  word  *'  dollar."    The  adoption  of  some  of 
these  dozen  rules  will  do  so  much  good  at  not  too  large  out- 
lay that  it  is  worth  while  from  the  standpoint  of  self-satis- 
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faction,  if  nothing  more.  It  is  better  to  lead  than  to  follow  ; 
to  set  the  pace  than  to  lag  behind.  To  make  milk  thus  in 
many  communities  is  to  invite  the  unkindly  criticism  and 
sarcastic  comment  of  one's  neighbors,  to  inspire  jealousies  ; 
but  in  time  the  example  tells,  the  light  lighteneth  the  Gen- 
tiles, and  the  general  situation  is  bettered.  Then,  too, 
legislative  enactment  and  municipal  regulation  are  taking 
cognizance  of  the  relation  between  dirt  and  disease,  the 
coli  and  the  colic,  the  bacterial  content  of  the  milk  and  its 
keeping  qualities ;  and  are  making  requirements  touching 
this  matter  as  they  have  before  done  as  to  food  values.  It 
is  safe  to  predict  that  before  long  cleaner  milk  must  be  made 
for  Boston  and  Worcester  than  is  now  made, — another 
reason  why  it  is  worth  while  thinking  about  how,  at  mini- 
mum outlay,  a  maximum  cleanliness  may  be  attained. 
Finally,  before  dismissing  this  phase  of  the  subject,  let 
me  remark  parenthetically  that  dirty  milk  kept  cold  excels 
in  keeping  qualities  clean  milk  kept  warm.  Clean  cold 
milk  is  the  acme  of  modern  milk-making. 

The  creameries  in  the  western  part  of  the  State,  like  those 
in  Vermont,  experience  difficulties  in  connection  with  the 
cream  deliveries.  Precept,  that  is  to  say,  dairy  experi- 
mentation, warns  the  butter-maker  that  he  cannot  make 
high-grade  goods  from  a  sour  and  infrequently  delivered 
cream.  It  tells  him  that,  if  forced  by  circumstances  to 
receive  such  cream,  pasteurization  and  special  cultui'es  may 
better  it.  And  it  further  states  that,  when  he  comes  to  test 
such  cream  for  the  purposes  of  dividend-making,  he  must 
weigh  the  pipette  delivery,  lest  he  make  gross  en-ors.  What 
answers  practice  to  these  say-so's?  It  admits  the  conten- 
tion that  sour  cream  deliveries  are  to  be  deplored,  but  states 
that  the  small  size  of  the  herds  make  it  impracticable  to 
gather  or  to  deliver  it  daily ;  and  it  states  that  despite  in- 
struction, pleading  and  invective,  the  relatively  simple  and 
inexpensive  means  for  keeping  the  cream  sweet  are  often 
ignored  by  a  few,  to  the  detriment  of  the  entire  make. 

It  further  says  that  when  circumstances  —  an  all-covering 
word,  like  charity  —  compel  the  making  of  such  material 
into  butter,  precept  is  right  in  suggesting  pasteurization  and 
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special  cultures;  that,  in  other  words,  such  a  procedure, 
while  costly,  is  a  practicable  one.     The  pasteurization  proc- 
ess (so  called  ;  it  is  not  such  in  the  strict  usage  of  the  term, 
but  is  in  a  conuncrcial  sense)  does  not  rid  the  sour  cream 
of  the  products  of  the  fermentation,  but  it  does  destroy  the 
bulk  of  the  oi^nisms  which  brought  about  the  fermenta- 
tion ;  then  the  heavy  seeding  of  overwhelming  numbers  of 
the  specific  micro-organisms  of  a  pure  culture  and  their  mul- 
tiplication under  favorable  conditions  serves  to  cover  up  the 
tunts,  and  to  make  —  if  not  the  best  —  at  least  an  article  of 
good  grade. 

Practice,  speaking  in  the  butter-maker's  voice,  has  looked 
askance  for  some  time  at  precept's  commandment,  Thou 
shalt  not  test  cream  by  measure.     It  has  been  averse  to 
adopting  the  scales  to  weigh  out  the  necessary  18  grams  of 
cream.     An  increasing  proportion  of  creamery  managements 
up  our  way  are  using  them,  but  more  are,  I  fear,  ignoring 
them,  as  well  as  shutting  their  eyes  to  the  extra  surplus  due 
to  cream  patrons.     Practice  needs  a  severe  jolt  right  here  ; 
and  it  behooves  creamery  patrons  whose  raw  material  is 
bought  as  cream  to  see  to  it  that  justice  is  done  them  ;  that 
(1)  adequate  and  accurate  samples  are  taken;  that  (2)  ac- 
curate analyses  are  made,  which  can  only  be  accomplished 
if  the  cream  carries  25  per  cent  or  more  &t,  or  is  at  all 
sour,  by  weighing  18  grams  into  the  test  bottle ;  that  (3)  an 
extra  surplus,  approximating  3  per  cent  increase  over  that 
accorded  to  milk  patrons,  is  allowed  them. 

And  now,  finally,  as  to  dairy  education  in  general.     Pre- 
cept says:   "B[nowledge  is  power;"  ** Prove  all  things; 
hold  fast  to  that  which  is  good;"  '*Be  not  hearers  only, 
bat  doers  of  the  word."     And  on  its  part  practice  has  been 
revolutionized  within  a  generation,  and  largely  as  a  result 
of  dairy  investigational  work.     One  has  but  to  compare  the 
methods  of  butter  and  cheese  making  and  of  the  handling 
of  market  milk  of  1875  and  of  1905  to  note  the  vast  changes 
which  they  have  undergone.     If  these  changes  be  traced 
hack,  a  large  share  will  be  found  to  have  had  their  genesis 
in  scientific  investigation.     To  barely  mention  some  of  the 
classic  contributions  of  American  research  to  this  end  :  — 
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The  Babcock  test,  which  placed  co-operative  dairying  on 
a  business  basis  (Wisconsin  station). 

The  cheese  investigations  of  the  New  York  station,  touch- 
ing all  phases  of  the  industry,  throwing  a  flood  of  light  into 
many  dark  places. 

The  bacteriological  studies  of  the  Connecticut,  Michigan 
and  Wisconsin  stations,  which  have  disclosed  much  as  to  the 
relationship  of  micro-organisms  to  milk  diseases. 

The  studies  as  to  the  origin  of  milk  fat  and  of  the  rela- 
tionship of  food  to  &t  yield  and  percentages,  carried  out  by 
the  New  York  and  Wisconsin  stations. 

The  investigations  as  to  the  market  milk  proposition  of 
the  United  States  Department  of  Agriculture  and  the  New 
Jersey  station. 

The  respiration  calorimeter  work  at  the  Pennsylvania  sta- 
tion, whereby  the  attainment  of  a  more  accurate  idea  of  food 
values  than  has  hitherto  obtained  seems  likely. 

The  demonstration  of  the  Illinois  station  as  to  cleanly 
milk-making,  culminating  in  a  dinner  served  in  a  cow  stable. 

The  feeding  trials  of  a  dozen  stations,  which  have  served 
to  indicate  relative  values. 

Again,  it  is  instructive  to  compare  the  dairy  literature  of 
a  generation  ago,  or  of  half  a  generation  ago,  with  that  of 
to-day ;  to  read  the  records  of  proceedings  of  meetings  like 
this,  and  note  the  difference  in  the  trend  of  thought.  I 
cannot  express  myself  better  than  in  the  words  of  Prof.  T. 
C.  Chamberlin  of  the  University  of  Chicago  at  the  semi- 
centennial jubilee  of  the  University  of  Wisconsin.  This 
gentleman,  in  discussing  the  change  in  the  popular  attitude 
towards  agi'icultural  questions  in  that  State  resulting  from 
the  research  and  extension  work  carried  on  there  by  the 
university,  said :  — 

It  was  my  privilege  to  compare  the  agricultural  conventions 
of  this  State  at  two  periods  separated  by  a  decade,  within 
which  the  experiment  station  became  a  potent  influence.  The 
dominant  intellectual  and  moral  attitude  of  the  earlier  period 
was  distinctly  disputatious  and  dogmatic.  Opinions  and  float- 
ing notions  played  the  pp»rt  that  should  have  been  reserved  for 
demonstrations;  interpretations  were  loose  and  close  analysis 


No.  4.J  DAIRYING.  125 

rare.  In  the  second  period  the  dominant  attitude  was  that  of 
a  scientific  conference.  Opinions  were  replaced  by  demonstra- 
tions or  by  tentatWe  hypotheses;  conviction  was  sought  by  the 
presentation  of  determinate  facts,  gathered  by  experiment  and 
laborious  obserYation,  carefully  analyzed  and  cautiously  inter- 
preted; the  whole  was  characterized  by  a  notable  approach  to 
the  methods  of  approved  scientific  procedure.  The  intellec- 
toal  and  moral  contrast  of  the  two  periods  was  one  of  the  most 
pronounced  expressions  of  advance  in  the  higher  education  in 
a  great  mass  of  people  in  the  midst  of  practical  life  which  it 
has  ever  been  my  privilege  to  witness. 

Dairy  precept  has  often  pointed  out  a  road  of  so  steep  a 
gradient  that  dairy  practice  could  not  travel  it.     Yet  this 
were  better  than  to  indicate  only  a  dead  level.     The  upbuild- 
ing of  an  industry,  which  totals  in  1905  in  this  country  the 
vast  sum  of  $665,000,000,  second  only  to  the  corn  crop  in 
value,  leading  hay,  cotton,  wheat  and  poultry  by  consider- 
able margins,  with  all  other  crops  distanced,  —  the  upbuild- 
ing of  such  an  industry  is  a  great  work.     Dairy  practice  has 
done  well,  and  much  of  its  well  doing  it  owes  to  dairy  pre- 
cept.   Let  us  at  this  Thanksgiving  season  be  grateful  that 
it  has  been  given  us  to  see  and  in  a  small  way  to  take  part 
in  the  advancement  of  so  vast  an  industry. 

Question.     Are  sanitary  milking  pails  a  good  thing? 
Dr.  Hills.     The  sanitary  milking  pail  of  the  covered 
type  is  essentially  a  stamped  tin  pail  which  is  covered  over. 
Quite  a  large  portion  of  the  total  area  of  the  top  is  open, 
and  a  collar  slips  inside  the  opening.     One  simply  takes  the 
collar  out,  puts  in  a  layer  of  cheese  cloth,  a  layer  of  ordi- 
nary absorbent  cotton  and  another  of  cheese  cloth,  and  then 
replaces  the  collar.     Thus  you  strain  the  milk  into  the  pail 
through  the  finest  and  best  medium  known  to  man.     A  good 
niany  people  at  first  sight  think  these  pails  impracticable, 
but  they  are  used  very  largely  now,  and  wherever  used  have 
been  found  entirely  practicable,  and  not  to  materially  in- 
^^iiease  the  time  of  milking.     It  costs  about  a  quarter  of  a 
cent  a  milking  for  a  herd  of  20  cows  to  supply  the  absorb- 
ent cotton  and  cheese  cloth. 
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Question.  Doesn't  the  pail  oontain  something  more  than 
an  ordinary  collar  with  the  absorbent  cotton  and  strainer  ? 
Isn't  there  a  wire  in  the  strainer  at  the  bottom  of  it  ? 

Dr.  Hills.  There  is.  I  omitted  inadvertently  referring 
to  this  fact. 

Mr.  Henry  Fielden  (of  Beverly).  I  am  superintendent 
of  probably  the  largest  herd  of  cattle  which  sends  milk  to 
the  city  of  Boston,  and  we  have  used  and  do  use  the  sani- 
tary milk  pail  altogether.  We  have  fifteen  or  sixteen  men 
milking.  I  believe  that  a  pail  with  a  seam  at  the  bottom  is 
not  a  pail  to  use.  The  block  tin  sanitary  pail  is  covered 
entirely  on  the  top,  with  the  exception  of  a  space  about 
seven  inches  wide.  Into  this  is  fitted  a  collar,  on  the  bot- 
tom of  which  is  a  very  fine  wire  gauze  strainer  similar  to 
the  gauze  in  the  bottom  of  all  strainers.  We  place  inside  of 
that  some  absorbent  cotton,  and  on  top  of  it  a  piece  of  gauze 
or  cheese  cloth,  and  then  hold  in  place  by  another  collar. 
These  strainers  cost  us  about  two-fifths  of  a  cent  each  for 
each  milking. 

Mr.  P.  M.  Harwood  (of  Barre).  You  will  pardon  me 
for  just  a  word.  When  I  buy  a  horse,  I  ask  for  his  faults ; 
I  can  find  his  good  qualities  for  myself.  Now,  just  a  word 
as  to  the  sanitary  pail,  in  which  I  take  personal  interest.  I 
have  had  some  made,  and  some  are  out  on  trial,  but  I  want 
to  caution  in  the  use  of  these  pails.  The  pail  known  as  the 
Star  copier  pail  is  a  drawn  pail,  — a  pail  without  seams.  It 
has  in  the  top  of  it  a  shallow  dish  strainer,  and  there  can 
be  put  into  this  the  appliances  which  Brother  Fielden  has 
spoken  about ;  but  if  the  hoop  is  of  the  same  depth  as  that 
dish  strainer  which  comes  with  the  pail,  the  milk  may 
spatter  out,  and  the  milker  will  become  disgusted.  He 
should  do  what  Mr.  Fielden  did,  —  have  a  deeper  dish 
made.  Don't  think  for  a  moment  that  because  it  is  a  cov- 
ered pail,  that  will  allow  having  the  flanks  of  the  animal 
covered  with  manure,  or  any  let-up  in  the  matter  of  cleanli- 
ness. The  animal  must  be  just  as  clean  as  possible.  This 
special  strainer  is  to  get  whatever  chance  dirt  escapes,  and 
also  prevents  floating  particles  of  dust  in  the  air  from  lodg- 
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iog  in  the  milk,  and  that  is  all  it  is  for.     I  felt  that  I  ought 
to  throw  out  these  words  of  caation  in  the  use  of  this  pail ; 
and  I  want  to  say,  furthermore,  that  it  appears  to  me  there 
]b  one  objection  in  this  type  of  pail.     The  top  has  to  be 
removed  in  order  to  turn  the  milk  out,  and  to  my  mind  a 
spout  just  below  the  upper  part  of  the  pail,  with  a  cap  on  it, 
would  be  an  improvement,  and  would  avoid  the  slopping  of 
milk  upon  the  stable  floor.     Having  experimented  some- 
what in  this  line  myself,  I  should  be  very  glad  to  cum- 
manicate  with  fiirmers  desirous  of  adopting  sanitary  pails. 
There  is  nothing  in  this,  in  any  way  or  shape,  for  me,  —  no 
patent  on  it ;  but  if  I  can  help  anybody,  I  shall  be  glad  to 
do  so. 

Mr.  FiEiJ)EN.     By  putting  this  spout  on  the  pail,  don't 
you  create  more  seams  for  the  multiplication  of  bacteria? 

Mr.  Harwood.  That  is  the  only  difficulty  with  it.  The 
seams  should  be  well  soldered. 

Mr.  C.  E.  Parker  (of  Holden ) .  If  the  lecturer  will  only 
tell  us,  who  make  milk,  how  we  can  get  40  or  45  cents  a  can 
for  our  milk,  instead  of  30,  it  will  be  worth  the  whole  of  his 
valuable  lecture,  which  I  acknowledge  is  full  of  fine  points, 
well  to  practice;  but  the  trouble  seems  to  be,  when  you 
bring  it  home  to  the  practical  fSeirmer,  that  he  cannot  afford 
to  take  a  great  deal  more  time  to  fuss  with  his  milk,  at  30 
cents  a  can,  than  he  is  now  doing. 

Dr.  HiLi^.  The  point  the  gentleman  makes  is  one  which 
is  well  taken.  Unfortunately,  the  present  circumstances  and 
the  present  low  price  of  milk  are  such  that  one  cannot  afford 
to  put  all  these  things  into  practice  unless  he  takes  his  pay 
in  terms  of  self-satisfaction. 

The  Chair.  Will  Mr.  ElUs  give  us  something  towards 
solving  the  problem  Mr.  Parker  proposed  ? 

Mr.  Geo.  H.  Ellis  (of  West  Newton).     One  way  is  that 

of  raising  the  price ;  but  you  can't  always  do  that.     It  is  a 

serious  question,  however,  that  is  before  the  farmers  to-day. 

^.  Rffker  is  entirely  right.     You  can  say  it  costs  but 

little  more  to  raise  sanitary  milk ;  but  it  does  cost  more, 

and  the  fiumer  hasn't  that  more.     That  is  the  simple  truth. 
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Milk  has  got  to  bring  in  our  markets  a  higher  price  than  has 
been  the  custom.  We  must  educate  the  consumers  up  to 
expect  to  pay  that  price,  and  that  has  got  to  be  done  before 
the  farmer  can  do  very  much  toward  raising  sanitary  milk. 
The  price  must  be  increased,  and  that  increase  has  got  to  go 
to  the  producer ;  but  I  don't  know  just  how  that  is  to  be 
done. 

Mr.  Taft.     Let  me  answer  the  question,  —  don't  make  it. 

Mr.  Ellis.  They  can  bring  milk  from  a  distance  these 
days,  and  they  would  do  it.  The  contractors  can  get  all 
the  milk  they  want,  and  it  is  only  a  question  with  us  of 
taking  what  they  give  or  going  without. 

Dr.  Hills.  The  contractors  now  control  quite  a  number 
of  creameries  in  Vermont  for  that  very  purpose.  And  there 
is  another  proposition.  I  feel  fairly  confident  that  inside  of 
the  next  ten  years  we  shall  have  dry  milk  that  will  be  as 
salable  as  the  liquid,  —  milk  that  will  keep  in  dried  form. 
And  when  that  time  comes,  —  it  has  already  come  with 
skim  milk,  and  there  are  many  bright  minds  working  on 
the  problem,  —  the  competition  will  not  be  limited  to  com- 
paratively a  few  hundred  miles  about  Boston  or  New  York. 

Question.  If  a  herd  of  grtide  Jerseys  averaged  but  110 
pounds  of  butter,  what  is  the  trouble  with  the  herd  ? 

Dr.  Hills.  The  cow  census  was  not  carried  out  by  the 
Vermont  station,  and  I  personally  did  not  see  this  or  any 
of  the  herds.  The  probability  is  that  the  trouble  with  the 
herd  was  more  with  its  manager  than  with  the  cows.  I 
think  if  cows  could  vote,  or  could  speak,  they  would  ask 
very  often  for  a  new  breed  of  dairymen. 

Question.  But  the  cost  of  keeping  the  cows  is  nearly 
as  high. 

Dr.  Hills.  Nearly  as  high  as  the  average,  and  yet 
they  returned,  according  to  the  creamery  returns,  only  110 
pounds  of  butter.  Now  the  chances  are  that,  although 
those  cows  were  labelled  grade  Jerseys,  the  proportion  of 
Jersey  blood  in  them  was  not  large  enough  to  hurt.  The 
chances  are,  moreover,  that  the  owner  was  not  feeding 
wisely.  A  man  well  up  with  the  times,  taking  that  herd, 
would  be  apt  to  do  much  better  with  it. 
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Question.      Have  you  studied  out  the  value  of  alfalfa 
oyer  good  clover-mixed  hay?- 

Dr.  HiLXiS.  Although  located  in  the  Champlain  valley, 
we  have  as  yet  been  unable  to  grow  al&Ifa  successfully, 
partly  because  of  witch  grass.  But  I  expect  that  thero  is 
now  at  our  local  depot  a  ton  of  alfalfa  meal.  We  shall  feed 
this  ground  alfalfa  hay  this  winter,  as  compared  with  a  fairly 
good  mixed  clover  hay.  Next  year  I  can  tell  you  some- 
thing as  to  the  results. 

Question.     You  prefer  trying  the  alfalfa   meal,  rather 
than  trying  the  alfalfii  before  it  is  ground  ? 

Dr.  Hills.     No;  I  should  rather  try  the  hay,   but  we 
cannot  grow  it. 
Question.     Couldn't  you  buy  it? 

Dr.  HiLLiS.     Possibly.     I  think  next  year  we  will  try  that. 

Question.     Speaking  of  the  growing  of  al&lfa,  don't  you 

think  the  greatest  trouble  with  those  who  have  tried  it  and 

made  a  failure  is  that  they  haven't  properly  prepared  their 

soil? 

Dr.  Hills.  This  is  doubtless  true.  One  of  the  reasons 
why  the  valley  people  are  succeeding  is  because  of  the  lime- 
stone character  of  the  soil ;  then,  too,  its  &rmers  are  old 
sheep  growers,  and  know  how  to  feed  pretty  well ;  and  they 
have  to  prepare  their  soil  extra  well  to  do  anything  at  all 
with  it.  A  thoroughly  good  seed  bed,  an  alkaline  soil  and 
freedom  from  weeds  are  three  of  the  essentials  in  al&lfa 
growing.  The  Champlain  valley  people  don't  need  to  do 
it,  but  elsewhere  the  use  of  wood  ashes  or  of  lime  will 
sweeten  the  soil  up  so  that  the  chances  of  raising  alfalfa  are 
increased.  I  expect  to  see  the  day  when  New  England  can 
growal&lfa  successfully. 

Dr.  HoBKiNGEB.  It  is  very  pleasant  to  speak  when  you 
speak  through  another  person's  lips,  and  I  hope  the  gentle- 
man will  pardon  me  ;  but  some  of  us  who  went  down  to  Dr. 
Chamberlain's  farm  had  the  pleasure  of  seeing  a  large  field 
of  alfalfa  which  had  been  grown  under  the  direction  of  Mr. 
Fielden ;  so,  if  I  may  be  permitted,  I  should  like  to  have 
Mr.  Pielden  tell  those  who  were  not  there  something  about 
his  methods  of  growing  it. 
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Mr.  Henry  Fieldbn  (of  Beverly).  Well,  it  is  quite  a 
lengthy  matter,  going  into  the  growing  of  alfalfa;  but  I 
will  say  a  few  words.  First  of  all  I  made  a  thorough  seed 
bed,  putting  manure  on  it,  and  then  I  applied  30  bushels  of 
No.  1  builder's  lime,  allowing  it  to  slack  on  the  ground ; 
then,  having  it  spread  and  thoroughly  harrowed  in,  I  har- 
rowed that  piece  of  ground  fifteen  times  in  order  to  get  a 
seed  bed.  Some  may  think  I  was  wasting  thne,  but  I  will 
leave  it  to  those  people  who  saw  the  10-acre  field  of  alialia 
last  summer.  I  put  on  30  pounds  of  seed  to  the  acre, 
which  in  the  west  is  considered  extraordinarily  heavy  seed- 
ing, but  in  the  east  I  think  you  have  got  to,  in  order  to  get 
it.  On  the  10  acres  of  ground  we  got  three  crops.  This 
year,  on  account  of  the  shortage  of  gi'een  feed,  I  was  com- 
pelled to  feed  it  green  to  our  cows,  and  I  didn't  cut  off  the 
fourth  crop,  due  on  the  18th  of  October.  The  fourth  crop 
stood  18  inches  high.  I  left  it  there  for  the  season,  which 
I  think  is  a  safe  proceeding  in  this  section. 

Dr.  Hills.     How  long  has  your  field  been  growing? 

Mr.  FiELDEN.  Two  years.  We  have  another  field  which 
grew  four  yeare.  Our  experience  with  that  field  was  that 
the  alfalfa  lived  on  the  parts  of  the  field  where  the  water 
would  drain  off  naturally.  In  the  centre  of  the  field,  where 
it  formed  somewhat  of  a  basin  and  there  was  a  chance  for 
the  water  to  lie  and  freeze,  the  alfalfa  killed  out,  and  for 
that  reason  I  had  to  plow  up  the  field  this  fall.  In  parts  of 
the  present  10-acre  field  that  we  have  now  there  are  spots 
where  the  water  cannot  drain  off,  and  the  crop  killed  off.  I 
failed  to  say,  also,  that  when  I  undertook  to  put  alfalfa  on 
that  field  there  was  more  witch  grass  than  I  ever  saw  in  my 
life,  and  I  learned  that  I  had  got  to  get  rid  of  that  first. 

Dr.  Hills.  When  we  surveyed  this  matter  last  year,  I 
defined  a  permanent  success  Avith  alfalfa  as  a  field  which  had 
been  in  good  shape  for  three  successive  years,  and  liade  fair 
so  to  continue  during  the  fourth  year.  Few  permanent 
successes  as  thus  defined  were  fotmd  in  New  England  out- 
side of  the  Cham  plain  valley.  In  several  sections  one  and 
two  year  crops  were  found,  temporary  successes,  but  per- 
manent successes  were  rare,     I  hope  to  see  Mr.  Fieldcn's 
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piece  in  1909,  and  to  note  whether  the  alfalfa  or  the  witch 
gnss  has  won  out.  Success  with  al&l&  for  one  year  is 
often  worth  while  ;  for  two  years  better  worth  while ;  for 
three  years  well  worth  while ;  and  if  it  is  gone  by  the  fourth 
vear,  one  need  not  feel  that  his  labor  has  been  in  vain. 

Mr.  Geo.  H.  £lx.is.     I  regard  alfalfa  as  highly  as  does 
aoy  man  here.      I  believe  thoroughly  in  it^  value  as  a  food. 
Experiments  indicate  that  it  is  worth  one-third  more  than 
clover  hay.      But  go  slow  in  trying  it  in  New  England. 
Prom  the  experiments  I  have  made  so  &r  and  those  that  my 
Mends  have  made  so  fiir,  I  don't  believe  it  pays  to  raise  it, 
and  it  is  a  question  of  dollars  and  cents.     I  am  a  thorough 
believer  in  alfieilfa,  but  I  do  not  believe  my  experiments  so  far 
would  warrant  my  spending  any  more  time  or  money  on  it. 
Dr.  HiLXiS.     Our  station  has  had  Mr.  Ellis's  experience, 
and  we  are  now  going  at  the  problem   from   a   different 
direction,   studying  the  relationship  of  the  character  and 
origin  of  the  seed  to  success.      Seed  bought  in  the  open 
market  is  apt  to  be  that  grown  under  irrigation  in  the  far 
west,  and  to  be  ill  adapted  to  the  growth  of  a  crop  in  non- 
irrigated  northern  regions.     We  are  trying  to  get  seed  from 
native  plants,  from  the  volunteer  plants,  those  which  have 
sorrived  for  years  in  spots  in  New  England,  —  seed  which 
is  home-grown  and  acclimated.      If  this  can  be  done,  the 
likelihood  of  success  is  enhanced.     Mr.  Ellis  does  well  to 
advise  fisurmers  to  go  slow.     Mr.  Fielden  was  a  bold  man  to 
plant  at  the  outset  so  large  an  acreage.     The  genemlity  of 
fanners  will  do  better  to  try  but  a  fraction  of  an  acre,  for 
the  mental  stimulus  they  will  gain  from  the  experiment,  if 
nothing  else.     There  is  a  feir  likelihood  that  temporary  suc- 
cesses may  be  attained ;  but  for  the  present  make  clover 
your  staple  legume  crop,  and  try  alfalfa  in  but  an  experi- 
mental way. 

Adjourned. 

Afternoon  Session. 

The  afternoon  session  was  called  to  order  by  Secretary 
Ellsworth,  who  introduced  ^Ix.  Warren  C.  Jewett  of  Worces- 
^r  as  the  presiding  officer. 
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The  Chair.  I  am  always  glad  to  preside  at  any  agricul- 
tural meeting.  I  believe  there  is  no  place  where  I  enjoy 
myself,  a  place  to  which  I  desire  to  go,  more  than  an  agri- 
cultural meeting.  My  sympathies  are  entirely  with  the 
fanners  of  Massachusetts.  I  am  glad  that  so  many  have 
appreciated  these  meetings  and  what  the  State  Board  of 
Agriculture  is  trying  to  do  for  agriculture  in  Massachusetts. 
The  State  Board  of  Agriculture  has  always  had  a  warm  place 
in  the  hearts  of  the  farmers  of  Worcester,  and  I  believe 
throughout  nearly  the  entire  State. 

The  subject  we  have  before  us  this  afternoon  is  something 
which  should  interest,  I  think,  every  farmer  here.  There 
should  be  something  to  encourage  rural  progress.  I  have 
the  pleasure  of  introducing  to  you  President  Butterfield  of 
the  Rhode  Island  College  of  Agriculture  and  the  Mechanic 
Arts,  who  will  speak  on  ^^  A  campaign  for  rural  progress." 
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A  CAMPM6N   FOR  RURAL  PROGRESS. 


BY  PRES.   KKNYO-N    L.     BUTTEKFIELD,    KINGSTON,    R.    I. 


Ladies  and  gentlemen  :  It  is  with  some  diffidence  that  I 
attempt  to  discuBs  agricultural  conditions  in  New  England, 
because  I  have  been  within  her  borders  but  a  few  years,  and 
1  do  not  pretend  to  have  made  an  exhaustive  and  minute 
stady  of  the  situation.  But  I  am  interested  in  the  subject, 
and  I  suppose  that  my  interest  is  enhanced  by  the  fact,  of 
which  I  am  proud,  that  my  ancestors  for  about  two  hundred 
years  were  New  England  &rmers.  I  am  glad  to  be  with 
you  to-day.  I  believe,  moreover,  that  a  discussion  of  New 
England  agricultural  conditions  is  worth  while  ;  that  it  is  a 
subject  of  significance  not  merely  to  those  who  are  imme- 
diately interested  in  agricultiu'e,  but  to  every  citizen.  I  be- 
lieve that  the  problem  of  rural  progress  in  New  England, 
thongfa  difficult,  is  capable  of  solution,  and  that  it  is  worth 
solving. 

We  ought  at  the  outset  to  face  frankly  the  difficulties  in 
the  path.     I  don't  mean  to  enumerate  all  the  ills  that  New 
England  agriculture  is  heir  to ;  but  since  I  have  come  to 
New  England  men  have  said  to  me,  sometimes  in  so  many 
words  and  sometimes  by  implication,  that  New  England 
agriculture  is  in  a  bad  way.     Business  men,  living  in  cities, 
have  said  that  not  only  is  agriculture  on  a  decline  in  New 
England,  but  that  it  has  become  relatively  an  unimportant 
industry,  and  that  it  is  almost  useless  to  attempt  its  regen- 
eration.    Now,  whether  we  believe  this  or  not,  we  ought 
not  to  ignore  the  difficulties.     For  instance,  we  can't  deny 
the  presence  of  these  rocks;  they  speak  for  themselves. 
We  can't  deny  that,  in  comparison  with  some  of  the  great 
agricultural  areas  of  the  country,  New  England  has  a  stub- 
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born,  if  not  a  depleted,  soil.  We  know  that  during  the 
past  fifty  or  seventy-five  years  the  New  England  farmer  in 
many  eases  has  been  forced  to  the  wall  by  his  western  com- 
petitor. I  did  not  fully  appreciate,  until  I  came  into  New- 
England,  to  what  extent  the  New  England  farmer  has  had 
to  endure  a  severe  and  constant  competition  from  his  own 
sons,  who  have  gone  into  the  rich  and  fertile  west,  there  to 
make  their  fortunes  on  that  splendid  soil.  It  is  difficult  for 
the  New  England  farmer  to  get  farm  labor.  This  crying 
need  is  prevalent  all  over  the  country,  but  I  suppose  it  is 
peculiarly  present  in  New  England. 

Moreover,  the  call  of  the  city,  which  has  been  heard  every- 
where, and  which  has  taken  to  our  cities  some  of  the  strongest 
and  best  of  our  country-bred  youth,  has  been  unusually 
strong  in  New  England.  Thousands  and  tens  of  thousands 
of  the  young  men  and  women  of  the  farm  have  gone  to  the 
cities  and  villages.  And  I  suppose  these*things  have  led  to 
a  condition  which  the  presence  of  this  audience  of  interested 
and  progressive  farmers  before  me  would  seem  to  disprove, 
but  which  I  am  sure  does  exist,  because  I  have  seen  so 
many  instances  of  it, — that  is,  the  spirit  of  discourage- 
ment. I  tell  our  farmers  in  Rhode  Island  that  I  believe  that 
the  greatest  difficulty  in  Rhode  Island  agriculture  is  the  lack 
of  faith  in  agriculture  on  the  {)art  of  the  farmers  themselves. 
There  are  so  many  who  are  not  believers  in  rural  progress, 
because  they  think  it  cannot  be  brought  about.  They  ai'e 
discouraged,  and  many  times  that  leads  to  a  still  worse  con- 
dition,—  a  lack  of  enterprise,  a  willingness  to  follow  the 
old  paths,  a  feeling  that  the  young  fellows  out  west  can  do 
this  or  that,  or  that  the  young  men  of  the  college  can  do 
this  or  that,  but  it  is  no  use  for  the  "  ordinary  farmer"  to 
try.  I  wonder  if  you  have  any  such  men  in  Massachusetts? 
I  fancy  they  are  found  all  over  New  England.  Now  I  know 
I  am  going  to  touch  a  tender  spot,  but  we  must  fece  the 
further  fact  of  the  decadence  and  deterioration  of  some  of 
the  New  England  hill  towns.  I  know  that  unwise  and  hasty 
and  unfair  generalizations  as  to  the  general  conditions  of 
New  England  agriculture  have  been  made  from  superficial 
examinations ;  but  I  know,  also,  that  there  are  altogether 
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too  many  communities  in  New  England  where  the  glory  is 
departed.  Not  only  has  the  industry  decayed,  but  the  whole 
social  and  moral  atmosphere  has  deteriorated. 

But  I  don't  want  to  dwell  any  longer  on  this  side  of  the 
picture,  because  my  own  point  of  view  is  absolutely  that  of 
optimism  and  of  hopefulness.  New  England  agriculture  is 
not  ]Q  such  bad  lines  as  many  people  would  have  us  sup- 
pose, and  I  believe  that  the  tide,  however  far  it  may  have 
been  running,  has  turned,  and  that,  while  we  have  before  us 
a  problem  that  is  difBcult,  it  is  capable  of  solution ;  for, 
even  if  these  things  are  true,  they  form  an  argument  for  a 
campaign  for  rural  progress. 

To  my  mind,  the  first  and  most  important  reason  for  hope- 

fdlness  is  the  New  England  market.     Nothing  since  I  have 

come  into  New  England  has  so  impressed  me  as  the  &Lct  of 

your  unsurpassed  markets.     There  is  scarcely  anything  to 

equal  it  in  the  United  States.     You  have  at  your  doors  a 

market  made  up  of  the  very  best  classes  of  consumers,  who 

cannot  get  the  bulk  of  their  supplies  from  a  long  distance  at 

a  reasonable  figure.     There  are  in  New  England,  according 

to  the  census,  three  and  a  half  millions  of  people  living  under 

urban  conditions,  —  all  of  them  practically  non-producers 

of  things  that  grow  from  the  soil.    They  must  be  fed.    And 

yon  have  within  the  borders  of  your  cities  not  only  these 

large  numbers,  many  of  whom  are  well-to-do,  with  a  high 

standard  of  living,  but  you  have  in  all  your  manufacturing 

cities  the  very  best  class  of  consimiers  of  your  products,  — 

the  well-paid  artisan.     The  market  the  New  England  fanner 

has  at  his  door  is,  to  my  mind,  the  key  to  the  agricultural 

situation  and  the  most  hopeful  thing  about  that  situation. 

Then  we  have  all  over  New  England  an  increasing  number 
of  good  farmers.  Meeting,  as  I  do,  men  from  different  parts 
of  New  England,  and  dipping  into  the  agricultural  press 
every  little  while,  I  keep  running  across  instances  of  some 
man  who  has  adapted  himself  to  the  new  situation,  and  is 
making  such  a  success  financially  from  a  small  area  of  land 
as  would  simply  startle  a  farmer  in  the  middle  west.  A 
couple  of  years  ago  a  gentleman  took  me  to  see  a  &rm  of  30 
acres.    An  Iowa  man  wouldn't  call  it  a  farm.     The  man  had 
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adapted  hiuiself  to  bis  market.  He  had  a  small  greenhouse  . 
He  was  doing  what  in  Michigan  we  used  to  call  ^Hruck 
farming,"  and  I  was  told  on  good  authority  that  in  the  pre- 
vious year  he  had  netted  $6,000  on  those  30  acres.  There 
are  many  instances  all  over  New  England  of  men  who  are 
conspicuous  examples  of  the  hopefulness  and  the  possibili- 
ties of  New  England  agriculture. 

Another  element  of  hope  is  the  fact  that  we  have  men 
turning  from  the  city  to  the  country.  I  do  not  refer  so 
much  to  the  people  from  the  cities  who  are  going  out  to 
make  summer  homes,  although  that  is  all  right  in  its  way  ; 
but  I  have  in  my  mind  the  rapidly  increasing  number  of 
young  men  born  and  bred  in  cities  and  small  towns,  who 
have  never  farmed,  who  are  tired  of  the  city,  and  who  are 
seeking  to  get  into  the  country,  not  for  purposes  of  recre- 
ation, but  for  purposes  of  business.  Another  element  of 
hopefulness  will  be  found  in  some  of  the  statistics.  I  have 
made  a  comparison,  based  upon  the  last  census,  between  the 
New  England  territory  as  a  unit  and  the  State  of  Michigan. 
I  believe  that  New  England  ought  to  be  regarded  as  a  natural 
unit  in  this  question  of  agricultural  progress.  The  State  of 
Michigan  is  an  average  agricultural  State,  ranking  thirteenth 
in  value  of  agricultural  products.  It  has  a  little  less  area 
than  New  England.  It  has  a  large  amount  of  land  that  has 
not  yet  been  brought  into  cultivation.  The  upper  peninsula 
has  an  area  as  large  as  Massachusetts  and  Connecticut  to- 
gether that  has  hardly  been  touched  by  the  plow,  and  the 
lower  peninsula  contains  what  is  left  of  those  great  forests 
of  pine.  It  seems  to  me  a  comparison  between  New  Eng- 
land and  Michigan  is  fair,  and  I  took  Michigan  also  be- 
cause I  know  something  about  it  myself.  Let  me  call  your 
attention  to  the  chart.     I  give  here  the  round  figures. 
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New  Bnglaiid. 


MIchigui. 


Tolftl  land  area,  Bqnskre  miles,  . 

62,000 

57,500 

Number  of  farms,     .        .          .          . 

192,000 

208,000 

Acreage  in  form,      .... 

20,500,000 

17,600,000 

Acres  of  improved  land,  . 

8,135,000 

11,800,000 

Valne  of  farms,        .... 

$640,000,000 

$690,000,000 

Value  of  farm  products,  . 

$170,000,000 

$147,000,000 

Peraons  engaged  in  agricultvire. 

290,000 

312,000 

Rural  popaladon,     .... 

1.500,000 

1,200,000 

Value  of  products  per  aon»  imi)roved 
land. 

$20 

$12 

Number  of  granges  (1903). 

1,000 

550 

Number  of  grange  members,    . 

100,000 

40,000 

You  will  notice  that  the  area  of  improved  land  is  consid- 
erably larger  in  Michigan  than  it  is  in  New  England.  When 
it  comes  to  the  value  of  the  product,  however,  the  tables 
are  tamed.  We  have  for  New  England  a  value  of  $170,- 
000,000,  and  for  Michigan  $147,000,000.  Then  we  have, 
in  the  case  of  the  value  of  the  product  per  acre  of  improved 
land,  which  represents  as  nearly  as  we  can  get  at  it  from 
the  census  figures  the  returns  to  the  man  who  is  farming,  in 
New  England  a  value  in  exact  figures  of  $20.84  per  acre  of 
improved  land,  while  in  Michigan  it  is  only  $12.42. 

Is  it  not  significant,  that,  while  it  is  true  that  there  is  less 
land  farmed  in  New  England  than  in  Michigan,  not  only  is 
the  total  value  of  the  farm  product  greater  in  New  England, 
bat  the  value  per  acre  of  land  that  is  available  for  agricul- 
tare  is  vastly  greater?  I  am  quite  aware  that  there  are  two 
fiictors  in  this  comparison  that  qualify  the  conclusion.  In 
the  first  place,  the  census  figures  are  for  one  stated  year, 
and  that  stated  year  may  not  be  typical.  We  ought  to  have 
a  group  of  years,  and  average  the  group.  I  am  also  aware 
that  this  value  per  acre  of  improved  land  is  the  gross  value, 
and  does  not  represent  the  profit  to  the  farm ;  that  your 
New  England  agriculture  is  more  largely  intensive  than  that 
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in  Michigan,  and  consequently  the  co{>t  yier  acre  is  greater, 
and  it  may  be  that  the  proportion  of  profit  would  be  re- 
duced. But  it  seeniH  to  me  that,  with  those  things  consid- 
ered, we  still  have  a  right  to  say  that,  when  you  compare 
New  England  agriculture  with  a  fairly  typical  agricultural 
State,  you  not  only  find  that  New  England  agriculture  com- 
pares favorably,  but  that  in  some  n^spects  it  shows  a  decided 
preponderance  over  the  other  area.  There  is  nothing  to  be 
ashamed  of  on  the  part  of  New  England  farmers,  in  spite  of 
the  fact  that  they  tell  us  that  New  England  agriculture  is 
decadent.  The  trouble  is,  you  have  made  a  comi)arison  be- 
tween your  own  State,  or  Rhode  Island,  or  New  Hampshire, 
and  some  of  those  great  western  States.  You  have  only  to 
remember  that  vour  area  is  much  smaller. 

Some  one  may  say  to  me,  *'  That  is  all  well  enough,  but 
New  England  agriculture  is  not  what  it  once  was ;  it  may 
compare  favorably  with  Michigan  to-day,  but  it  has  de- 
clined." I  have  gone  to  some  trouble  to  make  a  com- 
parison between  New  England  in  1900  and  1880.  In  the 
number  of  farms  there  was  a  decline  in  twenty  years  of  7 
per  cent.  During  the  same  twenty  years  there  was  a  decline 
in  the  acreage  of  farms  of  4.3  jxjr  cent.  Still  more  impor- 
tant was  the  fact  that  in  area  of  improved  land  during  these 
twenty  years  there  was  a  decline  of  SOy^  per  cent,  —  a  most 
serious  decline.  In  the  case,  however,  of  the  value  of  the 
product,  there  was  an  increase  in  the  twenty  years  of  (>4 
per  cent.  In  spite  of  the  decline  of  301/^  per  cent  in  the 
area  of  improved  land,  there  was  an  increase  of  04  per  cent 
in  the  value  of  the  product  from  the  improved  land ;  and 
when  you  reduce  that  to  the  terms  showing  the  value  of 
product  per  acre  of  improved  land,  you  find  in  those  twenty 
years  there  was  a  gain  of  165  per  cent,  or  nearly  two  and 
two-thirds  times.  If  those  figures  have  any  significance  at 
all,  they  indicate  that  during  the  past  twenty  years  not  only 
has  New  England  agriculture  not  been  declining,  but  it  has 
))een  making  a  most  marvellous  and  rapid  progress. 

Just  one  word  more  about  this  matter  of  comparisons. 
Taking  the  State  of  Massachusetts  alone,  we  find  that  it  is 
among  the  first  of  the  New  England  States  for  value  of 
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product  per  acre  of  improved  land,  and  the  gain  lias  been 
great  during  these  twenty  years.     For  instance,  in  1880  the 
value  of  the  product  per  acre  of  improved  land  in  Massachu- 
aetts  was  $11.35  ;  in  1890,  $17  ;  in  1900,  $32.73,  which  you 
see  is  much  above  the  average  for  New  England,  —  $20.84. 
K  there  are  any  in  this  audience  who  are  residents  of  the 
city,  business  men,  I  want  just  a  word  with  you.     It  seems 
to  me  that  from  the  standpoint  of  a  citizen  of  New  England, 
irrespective  of  your  occupation,  it  ought  to  appeal  to  you 
that  New  England  agriculture  is  worth  saving.     In  the  first 
place,  because  it  is  of  advantage  to  you,  immediately,  per- 
sonally.    It  is  of  advantage  to  you  to  have  New  England 
fiirm  products.     You  can  never  get  the  same  products  from 
a  distance  that  will  compete  on  your  table  with  the  products 
grown  within  a  reasonable  distance.     It  is  for  the  interests 
of  your  artisans  that  they  shall  be  able  to  maintain  a  fair 
standard  of  living.     It  means  considerable  to  your  manufac- 
toring  industries  that  that  should  be  true. 

Bat  from  a  broader  standpoint.  New  England  agriculture 
is  worth  saving  ))ecause  of  its  importance  as  an  industry.     I 
want  to  bring  in  a  few  more  figures.     As  I  understand  it, 
the  greatest  group  of  manufacturing  industries  in  New  Eng- 
land is  the  textile  group,  —  the  manufacture  of  textiles.     I 
understand  that  New  England  leads  the  country  in  this  re- 
spect.    Now,  according  to  the  census  of  1900  the  capital 
invested  in  the  textile  industries  of  New  England  was  some- 
what above  $525,000,000.     In  the  same  year  the  value  of 
the  farms  of  New  England  was  $640,000,000.     In  the  State 
of  Massachusetts,  according  to  the  census,  the  largest  single 
indu^stry  is  that  of  cotton  goods  manufacturing.     There  was 
invested  in  the  cotton  goods  manufacture  in  Massachusetts  a 
capital  of  $156,000,000.     The  same  census  of  1900  gave  as 
the  value  of  the  farms,  including  buildings,  live  stock,  etc., 
in  Massachusetts,  $183,000,000.     The  city  of  Boston  is  one 
of  the  seven  or  eight  largest  manufacturing  cities  in  the 
United  States,  and  the  largest  manufacturing  city  in  your 
great  nianufacturing  area  of  New  England.     According  to 
ttie  census  of  1900  there  were  over  7,000  manufacturing 
esteabliahments  in  that  city,  and  they  had  a  capital  invesUid 
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of  $144,000,000,  which,  however,  comes  nearly  $40,000,000 
short  of  being  the  value  of  the  fimns  in  Massachusetts  in  the 
same  year. 

Now,  these  figures  also  may  be  subject  to  qualification,  oF 
course.  You  have  on  the  farms  the  value  of  the  homes,  and 
you  have  perhaps  an  exaggerated  value  of  some  farms  nearer* 
the  suburban  towns  and  large  cities  ;  but,  taking  these  tilings 
out,  you  still  have  a  comparison  right  in  the  heart  of  youir 
manufacturing  district,  with  your  choicest  manufacturing  en- 
terprises, that  is  not  discreditable  to  agriculture. 

And  then  there  is  the  social  significance.  A  million  peo- 
ple are  still  living  on  farms  in  New  England ;  and  I  submit 
that  any  question  that  concerns  a  million  of  your  people,  — 
I  don't  care  how  many  millions  you  have  in  your  cities  and 
villages,  —  any  question,  industrial,  social,  educational,  re- 
ligious, that  concerns  a  million  of  your  people,  is  a  signifi- 
cant question  for  you  as  citizens  of  the  Commonwealth  or 
of  New  England. 

Then,  in  spite  of  the  fact  that  the  rural  population  of 
New  England  is  not  the  major  part  of  its  population,  there 
is  still  coming  from  New  England  farms  a  great  stream  of 
young  men  and  women  to  your  cities.  Now,  you  who  live 
in  cities  take  great  pains  that  your  water  supply  shall  be 
pure  from  its  sources,  and  you  have  reservoirs  built  up  on 
the  hills,  where  the  water  shall  come  from  springs  of  living 
water,  and  you  make  sure  that  that  supply  shall  not  be  con- 
taminated on  the  way  from  the  reservoir  to  your  house.  Is 
it  any  less  important  to  you  in  the  cities  that  you  shall 
maintain  up  among  the  hills  of  New  England  reservoirs  of 
human  character  that  shall  send  down  their  streams  to  you 
uncontaminated  and  pure? 

But  I  like  to  think  of  the  country  as  something  more  than 
a  breeding  ground  of  thorough-bred  stock  for  the  city.  I 
like  to  think  of  the  country,  no  matter  what  proportion  of 
the  population  the  country  people  may  be,  as  contributing 
to  our  American  civilization.  It  is  well  enough  that  we 
shall  have  an  open  avenue  from  the  country  to  the  city,  — 
God  forbid  that  it  should  ever  be  closed  !  But  we  want  to 
maintain  upon  our  farms  a  class  of  people  that  represent  the 
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yeiT  flower  of  our  American  citizenship.  And  it  is  just  as 
significant  to  yon  who  live  in  the  cities  that  that  shall  be 
done,  as  it  is  to  the  people  who  live  in  the  country. 

Xow,  my  subject  is,  *'A  campaign  for  rural  progress.'' 
^Vhat  do  we  mean  by  this  campaign  for  rural  progress?     If 
we  are  going  to  have  such  a  campaign,  we  must  have  some- 
tMng  definite  as  a  goal.    We  must  first  of  all  seek  to  secure 
such  conditions,  of  such  a  character,  that  a  young  man  can 
hope  to  find  a  fairly  satisfactory  business  career  upon  the 
&nn ;  that  is  fundamental.     But  we  want  also  a  prosperous 
industry  as  a  whole.     The  two  things  may  not  go  together. 
It  may  \ye  perfectly  possible  that  agriculture  shall  offer  a 
splendid  opportunity  for  a  few  individuals,  and  still  the  in- 
dustry as  a  whole  lag.     We  must  bring  about,  if  we  can, 
Mich  conditions  that  the  mass  of  people  who  are  tilling  the 
soil  shall  he  fairly  prosperous.     But  we  must  have  also  a 
more  satis&ctory  rural  community,  socially,  educationally, 
religiously, — a  community  that  is  a  good  place  to  settle  in, 
not  merely  a  good  place  to  be  born  in  and  to  get  away  from. 
And  we  must  not  forget,  in  all  our  discussions  about  dairy- 
ing and  fertilizers  and  about  the  business  aspect  of  agricul- 
ture, that  on  these  as  a  foundation  we  must  build  up  better 
rural  communities.     In  other  words,   we  want  to  trv  to 
mamtain  upon  our  fimns,  if  it  is  possible  to  do  so,  a  class 
of  lypical  American  farmera,  who  are  neither  large  land- 
lords with  a  host  of  attendants,  nor  a  mass  of  ill-educated, 
ill-fed  peasantry.     If  we  could  have  our  way,  I  think  you 
will  agree  with  me  that  we  would  like  to  have  on  all  our 
New  England  fiirms  just  the  same  type  of  man,  —  who  has 
adapted  himself,  of  course,  to  modem  conditions,  —  but  es- 
sentially the  same  type  of  man  as  built  up  these  Massachu- 
-   setts  fimns  years  ago ;  the  same  type  of  man  who  went  out 
from  New  England  and  has  made  the  great  middle  west  what 
it  18  to-day ;  the  typical  rural  citizen,  land-owning,  living 
on  a  fimn  of  moderate  size,  making  enough  from   it   to 
give  his  &mily  a  fair  education  ;  a  man  intelligent,  broad- 
^nded,  patriotic.     It  seems  to  me  that  is  the  goal,  after 
«H,— that  this  sums  up  better  than  anything  else  the  end 
*nd  aim  of  all  our  efforts  for  rural  injprovement. 
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If  we  are  to  have  a  campaign  for  rural  progress,  what  is 
our  ammunition,  what  are  our  weapons?  Of  course  the 
thing  we  must  do,  above  all  things,  is  to  reach  the  indi- 
vidual fanner.  He  is  the  key  to  the  situation.  But  I  be- 
lieve, under  modern  conditions,  that  which  is  to  turn  the 
key  is  some  form  of  social  institution.  I  think  that  in  the 
use  of  these  social  institutions  or  agencies  there  are  three 
general  principles  :  the  first  one  is  science,  research,  finding 
out  the  truth ;  the  second  is  education,  which  is  disseminat- 
ing the  truth;  and  the  third  is  co-operation,  which  means 
working  together.  I  believe  all  these  three  principles  must 
govern  in  any  attempt  at  rural  improvement. 

Now,  what  are  the  agencies  which  are  to  work  out  these 
principles?  I  believe  we  have  at  hand  already  the  chief 
agencies  of  rural  progress,  and  I  would  name  four  general 
classes :  first,  the  State ;  second,  the  schools ;  third,  the 
voluntary  organizations ;  and  fourth,  the  church. 

I  speak  of  the  State  as  having  a  special  function,  which 
might  perhaps  be  expressed  by  the  word  *' control."  For 
instance,  the  State  takes  charge  of  the  question  of  commer- 
cial fertilizers,  to  be  sure  they  are  of  standard  grade.  I  sup- 
pose that  in  New  England  the  State  would  act  through  its 
Board  of  Agriculture ;  and  I  am  not  here  to  say  what  the 
Board  of  Agriculture  of  Massachusetts,  or  any  other  State, 
shall  attempt  to  do.  The  history  of  the  boards  of  agricul- 
ture in  New  England  is  a  history  of  splendid  achievement. 
But  by  way  of  illustration  I  want  to  suggest  some  things 
which  it  seems  to  me  the  State  boards  of  agriculture  may 
do,  that  will  make  for  rural  progress.  I  believe  in  New 
England  one  of  jbhe  great  difficulties  has  been  that  the  &rmer 
has  not  adapted  his  farm  to  its  best  possible  use.  There  has 
recently  been  made  by  the  United  States  government  a  soil 
survey  of  the  entire  State  of  Rhode  Island  ;  and  if  you  take 
the  map  of  Rhode  Island  made  by  that  soil  survey,  you  will 
discover  the  greatest  divergence  of  soil  between  communities 
that  are  very  close  together.  And  I  suppose,  generally 
speaking,  the  same  condition  prevails  all  over  New  England. 
In  Rhode  Island,  at  least,  except  near  the  cities  and  in  a  few 
special  cases,  there  has  been  no  general  attempt  to  adapt 
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each  partioaiar  farm  or  each  particular  area  to  its  best  use. 
There  are  thousands  of  acres  that  ought  to  be  in  forest. 
There  are  other  thousands  growing  up  to  brush  that  ought 
to  be  in  orchards  and  poultry  farms  to-day,  and  would  be, 
if  the  &rmers  would  adapt  their  soil  conditions  to  the  gen- 
eral market  conditions.  To  my  mind,  one  of  the  funda- 
mental things  in  rural  progress  is  to  know  the  facts ;  and 
therefore  I  would  like  to  see  every  State  work  out  a  sen- 
sible, practical,  thorough  agricultural  survey  of  all  its  ter- 
ritory. Let  the  State  authorize  its  Board  of  Agriculture, 
with  the  assistance  of  the  college  and  station  people  and 
practical  experts,  to  make  actual  and  careful  surveys  of  the 
State,  and  make  maps  that  could  be  used  by  the  practical 
faraier. 

Moreover,  I  see  no  reason  why,  when  this  is  done,  the 
State,  through  its  Board  of  Agriculture,  or  otherwise,  may 
not  try  to  induce  people  to  settle  on  those  lands.  This  may 
seem  a  queer  proposition  to  the  people  of  Massachusetts. 
You  will  say  at  once  that  it  savors  of  the  western  **  l>oom  " 
methods.  Well,  perhaps  it  does.  But  let  me  tell  you  an 
incident.  A  gentleman  who  is  known  all  over  this  country 
for  his  scientific  work,  and  who  has  resided  in  the  middle 
west  a  good  many  years,  has  a  boy  who  wants  to  follow 
horticulture.  The  fiither  wanted  to  buy  the  boy  a  fann. 
He  travelled  all  over  the  country,  and  saw  the  land  in  many 
of  the  States  in  the  south  and  middle  west  and  the  west. 
He  spent  several  weeks  trying  to  find  a  fruit  farm  adapted 
in  the  best  possible  way  to  his  boy's  work.  He  went  to 
Florida,  California,  Minnesota, — he  investigated  the  whole 
country ;  and  he  finally  bought  a  firuit  farm  at  a  moderate 
price  in  the  lower  Connecticut  valley,  not  very  fiu*  from 
here.  The  choice  of  the  whole  country  before  him,  —  he 
came  back  to  New  England. 

Xow,  it  may  sound  strange  in  your  ears,  but  I  believe 
firmly  that  there  are  thousands  of  men  in  the  middle  west 
who  want  to  follow  special  lines  of  farming,  such  as  New 
England  is  adapted  to,  who  have  no  capital,  who  haven't 
money  to  buy  some  of  the  high-priced  farms  in  the  middle 
west,  who  could   be  induced  to  buy  many  of  your  cheaper 
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New  England  lands,  which  would  be  adapted  to  their  special 
purposes,  if  they  only  knew  about  it.  I  have  &ith  in  such 
a  plan,  but  it  must  be  based  on  a  thorough  understanding  of 
the  conditions  of  the  soil,  the  market,  and  all  that. 

And  there  is  the  question  of  &rm  labor.  What  objection 
is  there  to  having  the  State,  under  some  auspices,  act  as  a 
sort  of  clearing-house  to  help  furnish  farm  laborers  to  the 
people  of  the  country  ?  I  see  no  reason  why  it  cannot  be 
worked  out,  if  carefully  managed. 

In  the  second  place  come  the  schools.  I  will  spend  but  a 
moment  on  the  schools,  because  I  suppose  President  Stone 
treated  of  that  subject  very  fully  last  evening ;  but  I  want 
to  call  your  attention  to  the  fact  that  you  nmst  deal  with 
this  question  of  education  in  a  very  large  way.  We  have 
done  something  in  the  matter  of  agricultural  education,  but 
we  have  made  just  a  beginning;  and  the  New  England 
States  nmst  be  much  more  liberal  in  their  appropriations, 
much  more  enthusiastic  in  their  support  of  educational  insti- 
tutions that  have  to  do  with  rural  people,  than  I  think  they 
have  been,  if  they  are  to  have  rapid  rural  progress.  Take, 
for  instance,  the  rural  schools.  I  know  nothing  in  detail 
about  the  rural  schools  in  Massachusetts,  but  I  believe  there 
are  two  things  that  may  he  said  about  them  anywhere.  One 
of  them  is,  that  the  country  school  should  be  as  good  as 
any  other  school.  I  understand  in  Massachusetts  you  try 
to  make  it  so  by  large  contributions  from  the  State.  The 
country  school  must  be  loyal  to  agriculture.  In  my  opinion, 
it  hasn't  been,  —  perhaps  not  because  it  meant  to  be  dis- 
loyal, but  the  teachers  and  the  text-books  have  so  often, 
consciously  or  unconsciously,  led  the  mind  of  the  boy  and 
girl  away  from  the  fann  toward  the  city. 

I  have  no  fault  to  find  with  the  country  teachers.  Thou- 
sands of  them  have  done  splendid  work,  and  are  doing  it  to- 
day ;  but  the  teacher  has  not  been  able  to  make  the  boy  see 
that  there  is  a  chance  in  agriculture.  The  country  boy  has 
not  been  taught  in  schools  to  understand  that  right  around 
him  is  the  source  of  the  richest  kind  of  life,  is  a  means  of 
growth  and  development  and  genuine  pleasure  as  well  as  a 
means  of  livelihood.  And  the  rural  schools,  if  they  are  to 
do  their  work,  must  seriously  and  thoroughly  take  up  tiie 
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queiition  of  creating  in  the  minds  of  pupils  this  sentiment 
for  agriculture.  Not'  that  they  will  try  to  keep  them  all  on 
the  farm,  but  that  they  will  teach  the  child  the  riches  of 
country  life.  In  other  words,  you  must  introduce  into  our 
common  schools  nature  study  of  a  sort  which  will  eventually 
lead  to  the  study  of  agriculture. 

Then  we  must  liave  —  what  we.  don't  have  to-day  —  a 
complete  system  of  agiicultural  schools,  which  will  take  the 
boy  (and  the  girl  too,  for  that  matter)  from  these  common 
country  schools  and  give  him  a  school  training  in  agricul- 
ture andybr  agriculture. 

Xow,  just  a  few  words  about  the  agricultural  college. 
The  agricultural  college,  to  my  mind,  must  do  three  distinct 
things.  They  are  equally  important,  and  not  one  must  be 
neglected. 

First,  it  must  ex|)eriment.  It  is  doing  that  through  the 
experiment  statioas,  but  it  is  only  making  a  beginning. 
The  experiment  stations  in  our  country  need  more  money 
and  more  men.  They  are  just  beginning  to  find  out  what 
their  work  is. 

In  the  second  place,  the  colleges  must  teach  students  who 
are  going  to  &rm.  There  used  to  be  an  idea  among  agri- 
cultural people  that  the  college  was  to  train  men  for  experi- 
ment stations  or  professorships,  and  now  and  then  a  manager 
of  a  great  estate  where  they  [my  great  wages  ;  and  that  it  was 
not  expected  to  train  fanners,  because  a  boy  who  wants  to 
fiinn  cannot  afford  to  go  to  college  four  years  and  then  go 
back  to  the  farm.  If  that  were  true,  then  my  hopes  for 
agriculture  in  this  country  would  be  very  gloomy  indeed. 
We  must  have  conditions  such  that  a  man  of  average  ability, 
even  if  he  doesn't  have  a  large  amount  of  capital,  but  if  he 
does  go  through  college,  shall  be  able  to  find  a  satisfactory 
career  upon  the  farm.  One  of  the  functions  of  every  agri- 
cultural college  in  New  England  is  to  educate  a  vastly  larger 
nuuiljer  of  young  men  for  agriculture  than  they  are  edu- 
cating to-day.  The  tide  has  turned  in  the  middle  west ; 
the  agricultural  colleges  are  growing.  I  believe  the  tide  is 
taming  in  New  England,  and  that  in  the  next  few  years  we 
shall  witness  a  wonderful  development  along  this  line. 
^Vhat  we  most  need  in  New  England  is  not  so  much  a 
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larger  number  of  men  working  in  experimentation  and  teach- 
ing as  professors  of  agriculture,  although  those  things  are 
vastly  important ;  but  we  need  a  group  of  college-trained, 
bright-minded,  well-equipped  young  men,  right  on  our 
farms,  who  are  taking  the  leadership  not  only  in  showing 
that  farming  will  pay,  but  are  taking  the  leadership  in  all 
this  work  of  rural  progress,  the  improvement  of  the  rural 
community.  If  you  could  put  every  year  such  a  man  aa  I 
have  described  into  each  one  of  your  Massachusetts  towns, 
the  rural  problem  would  be  solved. 

But  there  is  a  third  thing  which  the  agricultural  college 
must  do.  It  must  get  into  close,  intimate,  personal  touch 
with  every  man  that  tills  the  soil.  Now,  I  like  to  call  this 
*'  extension  work." 

The  college  will  miss  one  of  its  most  important  functions, 
it  will  be  shorn  of  a  large  share  of  its  possible  power,  if  by 
some  means  it  does  not  reach  out  a  helping  hand  directly 
and  immediately  to  the  pitictical  farmer.  Personally,  I  be- 
lioive  that  every  agricultural  college  in  the  United  States 
ought  to  have  in  connection  with  it  a  thoroughly  equipped 
extension  department,  manned  by  the  best  men  available, 
men  who  know  how  to  reach  the  farmers,'  although  they  are 
also  well  trained  scientifically  and  possibly  know  the  busi- 
ness practically,  —  a  feculty  of  men  whose  business  it  is  to 
go  out  and  by  word  of  mouth  or  by  printed  page  give  in- 
formation and  inspiration  to  every  farmer  within  the  bordera 
of  the  Commonwealth. 

I  named  the  voluntary  organizations  as  a  third  agency. 
The  village  improvement  society,  the  farmers'  club,  the 
various  organizations  of  farmers, — these  things  are  vital 
factors  in  rural  progress.  The  grange  is  perha])s  the  best 
example  of  all.  The  work  of  the  grange,  it  seems  to  me,  is 
not  appreciated  hy  many  people  who  do  not  belong  to  it, 
and  do  not  know  its  purpose  and  the  kind  of  work  it  is 
doing.  You  can't  have  a  well-rounded  development  of  your 
agricultural  community,  speaking  now  in  a  large  way,  un- 
less you  have  well-developed  farmers'  organizations.  You 
need  them  to  express  the  class  power.  You  need  them  to 
get  the  farmers   to  work  together  for  common   interests. 
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Tou  need  them  as  spokesmen  of  the  fiurmers'  wishes,  and  in 
order  that  thej  may  bring  the  class  influence  and  class  intel- 
ligence to  bear  upon  the  general  question  of  citizenship  and 
deyelopment  of  our  American  civilization. 

Finally,  the  church.  The  countiy  church  offers  a  hard 
problem.  Most  of  the  country  churches  are  small,  and 
mast  have  very  small  financial  resources.  Many  of  the 
country  parb^hes  are  regarded  as  undesirable.  Sectarianism 
13  one  of  the  worst  foes  of  the  country  church.  There  are 
too  many  churches.  I  wish  we  could  have  in  every  com- 
munity one  strong,  united  church.  I  regard  the  question 
of  the  rural  church  as  equally  vital  with  any  of  these  others 
1  have  mentioned,  and  I  believe,  for  one,  that  there  lies 
before  the  church  in  our  rural  districts  one  of  the  most 
splendid  opportunities  that  the  chui'ch  has  anywhere.  And 
the  time  has  come  when  the  church  as  a  whole  ought  to  take 
hold  of  this  question  of  the  country  church ;  ought  to  realize 
diat  the  country  church  has  a  function  not  only  in  trying  to 
save  individual  souls,  but  it  has  a  function  also  in  trying 
to  bring  about  better  conditions,  generally  in  the  farming 
communities.  The  country  church  is  intimately  related  to 
all  the  other  elements  of  rural  prosperity.  I  don't  believe 
the  church  anywhere  is  so  closely  related  to  the  industrial 
deyelopment  of  the  country'  as  it  is  in  the  rural  districts. 
You  can't  maintain  a  good  church,  if  you  have  a  deca- 
dent agriculture ;  and  if  you  have  a  ))rosperous  agriculture, 
it  doesn't  follow  that  you  will  have  a  good  church.  The 
rural  parish  offers  a  field  of  service  scarcely  equalled.  The 
{Mu>'tor  who  will  train  himself  for  the  country  parish,  who 
will  seek  to  know  something  about  the  problems  of  the 
fium,  in  addition  to  all  his  theological  training,  has  a  rare 
opportunity. 

In  what  does  the  campaign  for  rural  progress  consist  ?  In 
the  first  place,  we  must  understand  what  we  are  <*  driving 
at."  All  of  us,  whether  we  are  in  the  church,  the  grange, 
the  board  of  agriculture,  the  college,  or  are  *^  just  farmers," 
must  understand  that  the  goal  of  rural  progress  is  not  merely 
business  success  to  the  individual  farmer,  not  merely  the  in- 
dustrial prosperity  of  the  business,  not  merely  a  better  rural 
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community,  but  it  is  also  the  development  of  all  these  in  & 
great  harmonious  whole. 

And,  secondly,  the  campaign  will  consist  of  utilizing  all 
of  the  means  at  our  disposal.  I  have  heard  enthusiastic 
grangers  —  and  I  am  a  good  granger  myself —  talk  as  if  the 
grange  were  chiefly  responsible  for  rural  progress.  It  is 
true,  if  you  were  to  take  out  the  work  of  the  grange  from 
any  community  where  it  has  successfully  existed  for  some 
time,  you  would  change  the  history  of  the  community.  But 
the  grange  can't  do  everything. 

I  have  heard  some  country  pastors  say,  *'  You  must  make 
the  church  the  social  centre ;  it  must  be  the  nucleus  around 
which  must  be  gathered  all  social  things."  I  like  to  hear 
them  talk  like  that.  But  there  are  other  means,  and  we  can 
use  them  all.  No  matter  what  our  prejudices  are,  if  we  are 
to  have  a  genuine  campaign  for  rural  progress,  we  must  use 
all  these  means,  and  use  them  to  their  full.  Let  the  grange 
go  on,  let  the  country  church  enlarge,  let  our  boards  of 
agriculture  do  still  more  work,  let  our  colleges  increase 
their  work,  enlarge  the  functions  of  our  schools. 

But  if  we  are  to  have  a  genuine  campaign  for  genuine 
rural  progress,  we  must  have  co-operation  among  all  these 
means  ;  because  no  one  agency  is  enough,  because  they  have 
common  work,  and  they  ought  to  see  the  common  problem, 
and  they  ought  to  see  their  relation  to  that  common  prolv 
lem.  Then,  when  they  see  the  common  problem  and  see 
their  relation  to  it,  let  them  work  together. 

My  recipe  for  this  idea  of  co-operation  is  a  '*  conference 
on  rural  progress."  We  have  tried  this  in  Rhode  Island. 
We  got  together  the  granges,  the  State  federation  of 
churches,  the  superintendents  of  schools  and  anybody  else 
that  was  interested, — just  brought  them  together  in  a  com- 
mon meeting  place,  on  a  common  platform,  and  talked  over 
all  these  diflferent  phases  of  rural  development.  The  trouble 
is,  the  farmers,  the  dairymen,  the  board  of  agriculture,  the 
granges,  hold  their  separate  meetings,  and  they  look  at  their 
little  comer  of  the  problem.  Now,  we  have  tried  to  bring 
together  all  these  different  agencies,  to  look  at  all  the  phases 
of  the  rural  problem,  and  have  tried  to  get  a  view  point 
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wUch  took  in  the  whole  situation.  I  wish  they  might 
have  in  every  State  in  the  Union  a  conference  every  year, 
which  would  discuss  this  rural  question  from  the  wider  view 
point. 

And  this  leads  me  to  express  what  shall  be  my  closing 
thought.    I  wish  that  I  might  impress  upon  you  the  idea  of 
making  New  England  a  unit  for  rural  progress.     We  who 
were  torn  out  in  the  west  think  of  New  England  as  a  place, 
—we  don't  think  of  it  as  six  States;  and  yet  I  find  your 
State  lines  are  high  walls.     But  it  seems  to  me  if  we  could 
impress  upon  the  people  of  New  England  that  it  is  a  natural 
unit,  something  could  be  gained.     You  have  in  all  your 
States  a  great  similarity  of  conditions  of  soil  and  climate. 
Your  markets  are  the  same,  you  have  the  same  history, 
much  the  same  traditions,  about  the  same  difficulties,  about 
the  same  means  of  solution.     Why  should  not  New  England 
ije  a  natural  unit?     Why  should  not  New  England  States 
and  people  work  together  for  this  purpose  of  developing 
rural  life  within  her  borders?     You  have  the  equipment  for 
the  campaign.     In  Iowa  or  Michigan  they  have  one  agricul- 
tural college  or  experiment  station.     Here  you  have  six 
colleges,  six  exjierunent  stations ;  you  have  several  boards 
of  i^culture;   you   have  a  thousand  granges;   you  have 
the  largest  grange  membership  and  the  largest  number  of 
granges  in  a  similar  area  of  any  poi'tion  of  the  country. 
You  have  men  of  wisdom  and  wealth  and  leisure,  who  would 
be  glad  to  help ;  and  I  think  myself  there  is  no  reason  why 
the  fanner  should  not  accept  the  genuine  interest  and  aid 
of  the  people  of  the  city  in  solving  this  problem.     You 
have  all  this  e<|uipment ;  there  is  nothing  to  compare  with 
it  anywhere  in  the  United  States,     \^^ly  should  you  not 
make  use  of  this  equipment,  not  in  little,  separate  doses, 
bat  in  one  great  campaign?     Why  should  not  the  agricul- 
tural colleges  co-operate?     Why  don't  the  granges  under- 
stand each  other  better?    What  is  there  to  hinder  this  unity 
of  interest  all  over  New  England  ?     And  there  is  the  idea 
of  sentiment,  —  and  I  speak  as  a  great-grandson  of  New 
England.    It  seems  to  me,  if  there  were  undertaken  a  cam- 
\wiign  for  rural  progress,  it  .ought  to  and  would  arouse  the 
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enthusiasm  of  every  son  and  daughter  of  New  England, 
whether  living  within  her  borders  or  under  other  skies.  Is 
it  impracticable  to  think  that  in  the  near  future  there  shall 
be  undertaken  a  New  England  campaign  for  rural  progress  ? 

During  the  ICnglish  mutiny  of  about  fifty  years  ago  the 
city  of  Lucknow  was  besieged.  General  Havelock  managed 
to  get  word  to  the  gari'ison  that  if  they  would  hold  out  for 
fifteen  days  he  would  come  to  the  relief  of  the  city.  Al- 
though sorely  besieo;ed,  they  held  out  the  fifteen  days,  but 
no  relief  came.  They  held  out  twenty-five  days,  and  no 
relief  came.  There  were  women  and  children  there,  and 
there  were  suffering  and  torment,  and  disease  and  death. 
The  weary  days  wore  on,  but  the  garrison  would  not  give 
up,  although  the  case  seemed  hopeless.  ''And  ever  aloft, 
on  the  palace  roof  the  old  banner  of  England  blew." 

Finally,  one  morning,  after  weeks  and  months  of  suflTer- 
ing,  and  cholera,  and  scurvy,  and  starvation,  and  death, 
ears  that  were  strained  to  catch  every  note  of  hope  heafd 
over  the  distant  hills  something  very  like  the  sound  of  the 
.pibroch.  Finally  they  made  sure  that  they  caught  the 
strains  of  the  old  Highland  war  song,  "The  Campbells  are 
coming." 

« 

All  on  a  sudden  the  garrison  utter  a  jubilant  shout, 

Havelock*g  glorious  Highlanders  answer  with  conquering  cheers; 
Forth  from  their  holes  and  tlieir  hidings  our  women  and  children  come  out, 

Blessing  the  wliolesome  white  faces  of  Havelock's  good  fusileers, 
Kissing  the  war-harden'd  hand  of  the  Highlander,  wet  with  their  tears. 

Dance  to  the  pibroch !    Saved !    We  are  saved !  —  Is  it  you  ?    Is  it  you  ? 
Saved  by  the  valor  of  Havelock,  saved  by  the  blessing  of  Heaven ! 

*'  Hold  it  for  fifteen  days !  "    "We  have  held  it  for  eighty-^even  I 
And  ever  aloft  on  the  palace  roof  the  old  banner  of  England  blew. 

It  may  be  that  New  England  agriculture  has  been  be- 
sieged; that  the  New  England  farmer  has  had  to  contend 
with  a  rocky  and  even  a  depleted  soil ;  that  he  has  had  to 
face  the  competition  of  the  rich  prairies  of  the  west ;  that 
he  has  found  it  difficult  to  secure  an  adequate  labor  supply ; 
that  the  call  of  the  city  has  robbed  him  of  the  strong  right 
ann  and  the  stout  heart  of  his  son  and  his  daughter  ;  that  he 
has  become  discouraged,  and  has  lost  faith  in  his  occui>ation 
and  in  himself,  —  in  some  cases  has  become  unenterprising ; 
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that  there  are  some  hill  towns  of  New  England,  once  its 
gloiy  and  pride,  that  have  fallen  to  decay.     But  I  believe, 
if  Xew  Elngland  agriculture  has  been  besieged,  help  is  com- 
ing.   I  think  I  catch  the  note  of  the  pibroch.     I  think  I 
see  coming  over  the  New  England  hills  the  army  of  relief. 
Over  on  the  left  wing  there  are  banners,  and  on  these  ban- 
ners is  inscribed  the  word  '*  Science."    And  I  see  men  there 
with  the  microscope  and  the  chemical  test  tube,  trying  to 
bring  to  light  tlie  hidden  secrets  of  nature,  and  to  lay  those 
secrets  at  the  feet  of  the  farmers  of  New  England.     Over 
00  the  right  wing  I  see  a  banner,  and  on  it  is  written, 
"  Education. **     And   I   see  an  army  of  men  and  women 
bringing  to  bear  upon  all  the  problems  of  agriculture  the 
great  force  of  intellectual  training  in  the  conmion  schools, 
in  agricultural  high  schools,  in  agricultural  colleges.     And 
in  the  centre  of  that  army  I  think  I  see  the  advancing  forces 
of  ^'Co-operation,'*  which  are  bringing  together,  shoulder 
to  shoulder,  the  masses  of  fiirmers,  thus  educating  them, 
training  them,  developing  them.     I  think  I  see  that  entire 
army,  wings  and  centre,  marching  to  the  relief  of  New  Eng- 
land agriculture.     I  think  I  see  the  banner  of  rural  progress 
once  more  flying  aloft,  and  I  think  I  am  witness  of  the  dawn 
of  the  golden  age  of  New  England  agriculture. 

The  Chair.  Any  one  who  had  watched  your  faces  as  I 
have  would  feel  safe  in  saying  that  you  have  enjoyed  every 
word  of  the  lecture.  Perhaps  it  is  well  to  be  proud  that  we 
have  made  some  advance,  but  still  we  ought  to  remember 
that  we  haven't  made  the  advance  we  should.  The  great 
possibilities  of  agriculture  as  set  forth  by  the  lecturer  ought 
to  do  every  one  of  us  good. 

Mr.  Wm.  H.  Bowker  (of  Boston).     It  is  good  to  hear 
from  this  man  from  the  west,  and  his  hopeful  views  touching 
New  England  agriculture.     Perhaps  he  is  one  of  the  many 
agents  which  the  west  is  to  return  to  us,  to  help  us  to  solve 
these  problems.     I  am  not  on  my  feet,  however,  to  speak 
particularly  of  the  problems  that  have  been  discussed  here, 
tat  more  particularly  to  ask  the  lecturer  to  describe  some- 
what more  in  detail  his  method  of  what  he  calls  extension 
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work,  —  the  reaching  out  of  the  hand,  the  glad  hand  and 
the  helpful  hand,  to  the  practical  former  here  in  Massachu- 
setts and  in  New  England.  He  comes  from  a  country  where 
they  do  great  work,  and  he  has  helped  to  do  some  of  it,  and 
I  would  like  to  know  some  of  the  details  of  that  work.  In 
the  west  and  I  think  in  Rhode  Island  they  send  men  from 
house  to  house  in  the  rural  districts.  I  wish  he  would  tell 
us  some  of  the  experiences  of  these  men,  some  of  the  hope- 
ful things  as  well  as  some  of  the  discouraging  things  which 
they  are  running  up  against. 

President  Butterfield.  To  show  the  scope  of  extension 
work,  I  may  say  that  Cornell  University  has  spent  $50,000 
a  year  on  extension  work,  in  addition  to  $20,000  spent 
by  the  Commissioner  of  Agriculture  for  formers'  institutes. 
Other  institutions  are  also  doing  it,  as  you  probably  know, 
—  some  in  one  way  and  some  in  another.  Down  in  Rhode 
Island  we  have  organized  an  extension  department  because 
we  want  to  have  it  known  that  extension  work  is  a  legiti- 
mate function  of  the  college  work,  and  we  have  a  superin- 
tendent of  college  extension.  He  gives  demonstrations  in 
spraying  and  that  sort  of  thing.  Then  he  tries  to  get  in 
touch  with  the  granges  and  other  organizations  by  giving 
lectures  himself,  and  also  by  arranging  for  lectures  by  the 
faculty.  We  find  that  this  work  is  developing  quite  rap- 
idly, and  they  are  calling  for  our  men  more  than  they  used 
to.  Then  the  superintendent  tries  to  get  into  touch  with 
the  country  schools,  and  is  visiting  those  schools,  getting 
acquainted  with  the  teachers,  with  the  superintendents ;  and 
is  organizing  what  he  calls  **  nature  guards,"  —  little  bands 
of  pupils  who  are  doing  nature  work,  or  making  school  gar- 
dens in  the  country  and  city  schools.  Then  we  have  carried 
on  what  we  call  **  a  carpet-bag  campaign."  We  w^ere  much 
pleased  with  it.  We  had  a  man  from  Michigan  for  a  month, 
a  practical  former,  thoroughly  up  to  date,  and  we  '<  turned 
him  loose"  in  northwestern  Rhode  Island.  He  went  around 
from  form  to  farm,  simply  doing  missionary  work,  trying  to 
find  out  all  he  could  about  conditions,  and  lending  such  aid 
as  he  could  to  inquiring  farmers. 

At  Cornell  they  not  only  make  agricultural  surveys,  get 
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in  toach  with  the  schools  and  bring  teachers  to  the  uni- 
Tersity  for  summer  school  work  in  agriculture  and  nature 
study,  but  they  send  out  a  constant  procession  of  leaflets  on 
nature  study  ;  they  organize  nature  clubs  with  thousands  of 
members  all  over  the  State,  and  send  literature  to  them  and 
keep  corresponding  with  them.  They  have  also  developed  a 
system  of  reading  leaflets  for  &rmers  and  farmers'  wives, 
and  aim  to  reach  farmers  and  farmers'  wives  who  do  not 
attend  farmers'  institutes,  who  do  not  take  the  best  agricul- 
tara]  papers,  who  do  not  read  the  bulletins  from  the  experi- 
ment station.  The  better  class  of  farmers  is  pretty  well 
served  to-dav ;  they  have  the  &rmers'  institutes  and  station 
bulletins  and  agricultural  boards,  and  perhaps  do  not  need 
this  sort  of  thing.  But  nine  out  often  farmers  do  not  go  to 
fiimiers'  institutes ;  I  do  not  know  how  many  out  of  ten,  but 
more  than  you  imagine,  perhaps,  do  not  take  farm  papers ; 
and  a  large  majority  do  not  belong  to  the  grange  or  any 
other  similar  organization.  I  believe  it  is  the  mission  of  the 
college  to  do  what  it  can,  together  with  these  other  agencies, 
to  reach  every  last  man  that  tills  the  soil  in  every  State  in 
this  Union. 

Question.  What  efiect  upon  rural  progress  would  the 
closing  up  of  the  rural  schools  have  ? 

President  Butterfield.  I  suppose  you  mean  centraliza- 
tion. I  have  no  data  from  which  to  speak  on  that  subject. 
It  seems  to  me  that  the  theory  of  centralization  is  a  good 
one,  providing  the  matter  of  transportation  can  be  solved 
practically.  I  think  centralization  depends  for  its  success 
quite  largely  upon  the  success  with  which  you  can  transport. 
As  fiir  as  the  centralized  school  is  concerned,  it  ought  to 
secure  better  teachers  and  give  a  better  chance  for  nature 
study  and  agriculture  in  the  upper  grades ;  but  whether  it 
really  is  a  good  thing  or  not,  under  existing  conditions,  I 
do  not  know. 

Mr.  BowKER.  Would  you  introduce  these  nature  studies 
into  city  sohools  ? 

President  Butterfield.  Certainly;  I  think  there  is  a 
pedagogical  reason  for  nature  study  as  a  part  of  the  cur- 
riculum of  every  modem  school.     I  do  not  know  as  I  would 
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introduce  agriculture  in  the  city  schools ;  that  depends  on 
the  conditions.  In  New  York  there  is  a  feeling  that  the 
ordinary  village  high  schools  should  have  an  agricultural 
course. 

Mr.  BowKER.  You  know  in  Massachusetts  there  was  ap- 
pointed last  year  by  Governor  Douglas  a  Conunission  on 
Technical  and  Industrial  Education,  of  which  the  Hon.  Car- 
roll D.  Wright  is  chairman.  Some  of  us  appeared  before 
that  commission  the  other  day,  and  the  question  was  put  by 
Mr.  Bowditch  of  this  Board  and  a  member  of  that  conmiis- 
sion,  if  we  would  have  these  nature  studies  introduced  into 
all  the  schools,  country  and  city, — for,  being  State  work, 
it  concerned  all  the  schools ;  and  whether  we  would  make 
them  compulsory  studies  in  certain  grades,  or  in  all  the 
schools.  For  my  part,  I  was  not  prepared  to  answer  the 
question.     Perhaps  you  ai-e. 

President  Butterfield.  Of  course  I  can't  speak  with 
any  knowledge  of  the  conditions  here,  and  so  much  depends 
on  the  conditions.  A  number  of  southern  and  western 
States  have  made  compulsory  the  study  of  what  you  call 
agriculture  in  the  primary  schools,  and  they  claim  it  is 
working  well.  I  have  my  doubts  about  the  wisdom  of 
making  a  State  law  requiring  the  teachers  to  prepare  them- 
selves to  teach  agriculture  in  the  common  schools.  Very 
properly  the  nature  study  introduced  into  country  schools 
may  differ  from  that  of  the  city  schools. 

Mr.  BowKER.  Although  it  is  time  to  adjourn,  I  want  to 
add  a  word  more  touching  the  matter  under  discussion.  We 
have  much  missionary  work  to  do  in  this  State,  and  first 
among  the  teachers  in  our  public  schools.  This  is  where 
we  must  begin,  for  I  am  afraid  that  the  teachers,  both  in  the 
country  and  city  schools,  are  still  in  favor  of  what  is  termed 
the  old  school  or  classical  education.  They  are  not  yet 
alive,  it  seems  to  me,  to  the  new  educational  movement, 
the  new  idea,  —  namely,  that  many  of  our  studies,  particu- 
larly the  natural  sciences,  can  be  made  cultural  as  well  as 
vocational  in  their  application ;  that  these  studies  can  be 
taught  in  such  a  way  as  to  broaden  a  man  and  make  a  better 
citizen  of  him,  —  a  man  who  can  stand  up  and  fight  for  a 
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cause,  —  as  well  as  to  prepare  him  to  follow  some  vocation. 
There  are  teachers  in  this  State  —  I  know  of  one  in  particu- 
lar, in  one  of  our  rural  towns,  who,  when  a  bright  boy  went 
to  him  to  consult  him  about  going  to  the  Agricultural  Col- 
lege at  Amherst,  said,  **Do  you  want  to  be  a  farmer?" 
The  boy  did  not  know.  "  Well,"  said  the  teacher,  "  if  you 
do,  why,  then,  go  up  to  Amherst ;  but  if  you  are  not  sure, 
I  would  advise  you  to  go  somewhere  else,"  naming  two  or 
three  old-line  coUeges.  It  is  my  feeling  that  the  majority 
of  the  teachers  in  the  State  would  have  given  the  same  ad- 
vice. Now,  the  teachei*s  may  not  be  altogether  to  blame, 
for  they  may  be  uninformed  as  to  what  we  are  doing  at 
Amherst,  and  therefore  one  of  our  first  duties  must  be  to  set 
them  right,  —  to  enlighten  them ;  and  in  this  work  we  must 
enlist  not  only  the  aid  of  this  Board,  but  particularly  of 
the  Board  of  Education.  We  aim  to  teach  the  boys  who  go 
to  Amherst,  first,  to  be  good  and  useful  citizens,  to  do  their 
part  in  society  ;  then  we  train  them  along  vocational  lines. 
As  a  result  of  this  training,  more  than  half  of  our  graduates 
are  now  engaged  in  agriculture  or  allied  pursuits.  So  prac- 
tical and  useful  has  been  the  training  at  Amherst,  that  the 
graduates  are  soon  settled  in  some  pursuit,  nearly  every 
man  in  the  last  graduating  class  being  placed  before  he 
graduated. 

I  want  to  say,  further,  that  we  are  drawing  the  larger 
part  of  our  students  from  the  city  and  the  town,  and  not 
from  the  faim ;  and  I,  for  one,  do  not  object  to  it,  —  I  think 
it  is  a  good  sign.  We  must  remember  that  the  college  was 
established  for  the  whole  people,  and  not  for  any  particular 
class;  and  I  like  to  see  boys  come  from  Brockton,  Natick, 
Worcester  and  Boston.  For  generations  we  have  sent  our 
boys  from  the  farm  to  Boston  and  Worcester,  and  now  I 
like  to  see  Boston  and  Worcester  and  other  cities  reciprocate 
by  sending  their  boys  to  Amherst  to  be  educated  at  our 
Agricultural  College ;  and  when  we  get  them  there,  we  turn 
many  of  them  to  country  pursuits  and  country  life.  It  is  a 
kind  of  reciprocity  which  I  believe  in  encouraging,  and 
which  the  college  is  helping  along.  This  Board  and  the 
Board  of  Education,   and   particularly   the    public   school 
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teachers,  if  they  will,  can  also  help  it  along;  and  it  will 
be  a  good  thing  from  every  standpoint. 

Mr.  Geo.  M.  Whitaker  (of  Winthrop).  I  attended  a 
conference  of  teachers  in  nature  study  not  long  ago,  and  it 
was  actually  surprising  to  note  the  advance  that  is  being* 
made.  Our  city  schools  in  Massachusetts  are  already  doing 
a  great  deal  of  very  advanced  work  in  nature  study. 

Mr.  James  Draper  (of  Worcester).  I  think  we  sent 
twelve  or  fifteen  boys  from  Worcester  to  the  Agricultural 
College  last  year,  and  that  speaks  well  for  the  city. 

Adjourned  at  4  p.m. 

Evening  Session. 

The  evening  session  was  called  to  order  at  8  o'clock  by 
Secretary  Ellsworth,  who  said :  Ladies  and  gentlemen,  this 
evening  was  set  apart  for  the  citizens  of  Worcester  to  extend 
to  the  Board  and  its  speakers  and  invited  guests  a  sort  of 
reception.  It  was  expected  that  our  Governor-elect  would 
grace  the  occasion  with  his  presence,  but  he  has  informed 
me  that  on  account  of  illness  he  will  be  unable  to  be  with 
us.  I  know  you  will  all  unite  with  me  in  wishing  Governor- 
elect  Guild  a  quick  return  to  health.  We  have  with  us, 
however,  several  gentlemen  who  have  kindly  consented  to 
make  brief  remarks. 

It  is  my  pleasure  to  introduce  to  you  Hon.  Ledyard  Bill, 
president  of  the  Worcester  Agricultural  Society,  who  will 
be  the  first  speaker  of  the  evening,  and  who  will  preside. 

REMARKS   OF   HON.    LEDYARD   BILL. 

Mr.  Secretaiy,  gentlemen,  and  shall  I  say  fellow  farmers? 
The  Worcester  Agricultural  Society  has  the  largest  member- 
ship of  any  similar  society  within  the  borders  of  the  State. 
We  have  on  our  rolls  nearly  two  thousand  members  in  Worces- 
ter and  vicinity,  in  central  Massachusetts.  It  is  also  one 
of  the  oldest  agricultural  societies  in  the  Conmion wealth, 
formed,  as  I  learn,  in  the  year  1818,  and  is  one  of  the  most 
active  societies  in  the  State  to-day.  It  is  also,  I  suppose, 
the  wealthiest  agricultural  society.  We  are  located  in  one 
of  the  wealthiest  farming  districts  not  only  in  this  State  but 
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io  the  country.  As  the  mayor  said  yesterday  morning,  in 
his  words  of  welcome,  Worcester  has  two  sides,  —  one  the 
indnstrial,  excelling  in  many  respects  any  city  of  equal  size 
in  tbo  United  States,  while  on  the  other  hand  its  agricul- 
tural work  is  distinguished.  Our  society  has  given  to  the 
people  of  Worcester  and  central  Massachusetts  some  of  the 
l)est  exhibits  within  the  borders  of  the  State,  and  I  say  this 
advisedly,  as  I  have  visited  about  all  the  notable  fairs  within 
her  borders. 

Bat  we  have  heard  yesterday  and  to-day  of  the  importance 
of  scientific  matters ;  that  a  great  change  has  come  upon  the 
business  of  agriculture  within  a  period  of  ten  to  twenty 
years,  by  reason  of  the  valuable  influence  of  our  colleges 
and  scientific  investigations ;  and  undoubtedly  this  is  true, 
that  they  have  advanced  agriculture,  have  raised  the  busi- 
ness to  a  dignified  position.  Many  thanks  to  these  investi- 
gators and  colleges,  and  I  may  also  say  to  the  State  Board 
of  Agriculture,  for  its  members  have  done  much  towards 
promoting  the  hopes  and  higher  interests  of  the  farmers  of 
the  State. 

There  has  been  a  great  advancement  in  the  value  of  lands 
in  oar  country  within  the  last  twelve  months  and  within  the 
lasft  decade.  The  lands  of  the  west,  which  have  been  so  open 
and  so  free  to  settlers  and  to  anybody  who  would  go  and 
build  a  home  by  invitation  of  the  government,  are  about  all 
absorbed,  about  all  taken.  The  free  acreage  is  gone,  and 
now  the  tide  begins  to  set  back  to  the  older  portion  of  the 
oountry ;  and  the  abandoned  farm  question  is  solved  and  the 
price  of  lands  increased.  The  time  will  be  within  the  mem- 
ory of  those  here  now  when  there  will  be  a  wider-felt  immi- 
gration from  the  west  into  New  England,  wh^re  the  loveliest 
land,  I  may  say,  on  the  face  of  the  eailh,  exists,  — loveliest 
in  its  hills,  beautiful  in  its  valleys,  health-giving  in  its 
streams  and  springs,  and  with  all  the  luxuries  that  come 
with  civilization.  Massachusetts,  though  it  has  a  some- 
what sterile  soil,  yielding  but  little  without  severe  labor 
unless  you  use  skill  and  judgment  and  scientific  informa- 
tion^ is  sure  in  its  agricultural  conditions  to  be  vastly  im- 
proved in  the  near  future.  It  excels  already  ii\  many  things 
that  go  to  make  a  home  desirous.     We  have  more  colleges 
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and  other  educational  institutions  in  Massachusetts  than  ei^- 
ist,  of  like  character  and  rank,  in  the  entire  west.  We  have 
greater  conveniences  for  travel  and  transportation.  We 
have  steam  roads  and  electric  roads  spreading  out  like  a 
spider's  web  all  over  the  land,  and  finally  the  despised 
auto  has  come,  and  come  probably  to  stay ;  and  it  won't 
be  many  moons,  as  the  phrase  is,  before  the  farmers  will 
have  them  ready  at  their  doors  to  take  care  of  their  market- 
garden  and  other  crops,  thus  saving  in  the  cost  of  trans- 
portation of  their  products  to  the  nearest  market.  This  is 
sure  to  come. 

We  may  all  feel  pleased  and  proud  that  we  not  only  live 
in  a  country  of  liberty  and  good  government,  but  also  that 
we  live  in  Massachusetts,  the  greatest  State  in  the  world. 

I  now  have  the  pleasure,  my  friends,  — a  great  pleasure, 
—  of  introducing  one  of  the  oldest,  one  of  the  most  success- 
ful and  one  of  the  best  citizens  of  Massachusetts,  Hon.  O. 
B.  Had  wen. 

REMARKS   OF  HON.  0.  B.  HADWEN. 

Mr.  Chairman,  ladies  and  gentlemen :  I  am  unexpectedly 
called  upon,  and  have  nothing  prepared,  and  consequently 
I  must  speak  of  the  Horticultural  Society,  with  which  I  have 
been  familiar  since  its  very  organization  and  incorporation. 
The  society  was  organized  in  the  autumn  of  1840,  and  held 
its  first  exhibition  in  October  of  that  year.  I  was  a  lad  of 
some  sixteen  years  of  age,  and  recollect  perfectly  well  the 
exhibition  which  took  place  at  that  time.  It  was  held  in 
the  town  hall,  a  building  which  stood  opposite  this  building, 
upon  the  common.  It  was  a  new  thing,  worked  up  by  some 
distinguished  citizens  who  had  a  natural  fondness  for  horti- 
culture ;  in  fact,  their  residences  were  rural,  had  lands  at- 
tached, and  they  wanted  to  stimulate  the  interest  with  which 
they  were  so  well  connected.  The  exhibition  itself  being 
the  first  and  the  contributors  comparatively  inexperienced, 
it  was  rather  a  meagre  affair.  There  were  long  lines  of 
apples,  but  few  of  them  correctly  designated  by  name. 
They  also  were  favored  with  some  large  exhibits  in  the 
vicinity  of  Boston  and  the  Massachusetts  Horticultural  So- 
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ciety,  which  helped  out  the  exhibition  to  a  coDsiderable  ex- 
tent, giving  our  people  something  new  in  relation  to  apples 
and  pears.  They  also  put  in  a  collection  of  pictures,  which 
added  to  the  attraction ;  and,  finally,  every  one  seemed  to 
be  qoite  satisfied  in  those  days  with  the  exhibitions  as  they 
witnessed  them. 

We  have  had  many  distinguished  men  who  have  been  mem- 
bers of  this  society.  We  have  had  in  our  membership  four 
Governors  of  the  State.  Upon  my  right,  the  central  picture 
is  that  of  Governor  Lincoln,  the  Governor  of  the  State  nine 
consecutive  years,  —  something  that  has  never  taken  place 
either  before  or  since.  He  was  one  of  the  most  courtly 
men  that  I  have  ever  seen.  He  was  very  fond  of  agriculture 
and  of  horticulture,  and  accomplished  a  work  in  Worcester 
at  that  time  that  no  oth^  person  ever  accomplished.  In 
iact,  his  place  has  never  been  filled,  and  I  am  afraid  it  never 
will  be. 

The  next  bene&ctor  of  this  society  is  Mr.  Daniel  Waldo, 
whose  picture  is  at  the  head  on  my  left.  He  made  a  bequest 
of  $3,000  at  his  death.  That  proved  the  nucleus  which  pur- 
chased this  spot  of  land.  Some  few  years  after  his  decease 
a  meeting  was  held  by  the  sQciety  and  trustees  in  regard  to 
purchasing  a  piece  of  land  for  a  building,  and  I  believe  I  am 
the  only  person  living  who  attended  that  meeting.  The 
others  were  advanced  in  life  when  I  was  quite  young.  But 
this  piece  of  land  was  purchased.  In  1852  this  building 
was  erected,  and  has  been  in  the  possession  of  the  society 
ever  since. 

This  past  year  we  have  had  twenty-five  exhibitions,  cover- 
ing everything  in  fruits  and  flowers  and  vegetables  in  their 
respective  seasons ;  in  fact,  we  have  everything  in  its  prime. 
Our  exhibitors  being  called  upon  so  often,  and  having  such 
traming,  which  no  fair  exhibitors  can  have,  become  experts. 
Their  selection  of  fruits  and  flowers  and  vegetables  is  un- 
equalled by  the  training  received  from  weekly  exhibitions. 
A  yearly  exhibition  cannot  begin  to  do  the  work.  Then, 
during  the  winter,  we  have  ten  meetings  for  discussions  and 
papers  upon  horticultural  subjects.  In  March  we  have  our 
annual  banquet,  which  draws  together  the  whole  society  in 
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a  social  way,  and  our  rooms  are  filled,  and  every1x)dy  has  a 
good  time. 

On  these  walls  are  pictures  of  many  distinguished  per- 
sons. One  man  in  the  rear  is  a  man  by  the  name  of  Paine. 
The  Paines  were  one  of  the  older  families  of  the  town. 
The  grandfather  of  this  Paine,  who  was  our  treasurer  for 
many  years  and  as  long  as  he  lived,  had  a  mansion  on  Lincoln 
Street. 

The  Chair.  I  have  the  pleasure  of  introducing  Burton 
W.  Potter,  the  retiring  president  of  the  Worcester  Agricul- 
tural Society. 

REMARKS   OF   BURTON   W.  POTTER,  Esq. 

Mr.  Chairman,  ladies  and  gentlemen  :  We  heard  this  after- 
noon a  lecture  on  a  campaign  for  rural  progress,  and  I  was 
very  much  interested  in  the  subject,  and  what  little  I  have 
to  say  I  desire  to  say  in  reference  to  that.  When  we  talk 
about  rural  improvements,  almost  every  one  thinks  it  is  an 
academic  or  scientific  question,  and  not  a  practical  one  ; 
but  it  seems  to  me  the  relation  of  civic  with  rural  life  is  a 
very  big  subject,  and  this  question  of  institutional  against 
natural  life  is  also  a  big  subject ;  and  when  we  solve  those 
questions,  we  settle  a  good  many  of  the  unsolved  problems 
of  societJ^ 

I  attended  a  meeting  the  other  night,  where  the  statement 
was  made  that  39  per  cent  of  the  taxation  of  Worcester 
County  was  paid  for  the  support  of  criminals  and  the  courts 
in  handling  them,  and  that  the  chief  source  of  this  expendi- 
ture was  in  the  streets,  the  crowded  streets,  of  our  cities ; 
that  that  was  where  the  juvenile  offenders  come  from,  where 
the  drunkards  come  from,  where  the  depraved  come  from  in 
all  other  departments  of  society.  Now,  if  you  could  abolish 
the  slums,  and  airange  things  in  some  way  so  as  to  get  rid 
of  these  crowded  tenement  settlements  and  bring  people  out 
into  the  suburbs  of  the  city  or  into  the  country,  you  would 
eliminate  the  criminals,  or  a  large  number  of  them,  from 
society,  and  the  community  would  not  be  called  upon  to 
pay  such  a  large  expenditure  for  their  support. 

A  prosperous  agricultural   people  are  essential   for  the 
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success  ftnd  permanent  prosperity  of  the  country.  It  has 
always  been  so,  and  always  will  be  so,  and  we  have  a  good 
example  of  that  in  the  present  day  in  Japan.  Japan  is  only 
aboQt  as  large  as  New  England,  yet  their  agricultural  oper- 
ations are  so  intensive  that  they  support  a  population  of 
40,000,000  people,  and  they  export  more  agricultural  prod- 
ucts than  they  import.  It  is  that  influence  in  that  country 
which  has  enabled  them  to  fight  with  the  great  Russian 
power  and  to  come  off  victorious. 

I  fail  to  see  how  the  cities  can  take  care  of  themselves. 
In  ancient  Rome,  when  the  social  and  political  corruption 
was  at  its  height,  when  everything  there  was  rotten  to  the 
core,  and  society  was  ripe  for  destruction,  it  was  the  rural 
people  in  Italy,  the  provinces,  that  maintained  the  empire 
in  its  possession  and  power  for  hundreds  of  years.  And  the 
same  thing  is  true  of  France.  Take  Paris  to-day.  If  it 
were  shut  out  from  the  rest  of  the  agricultural  provinces  of 
France,  it  would  go  to  ruin  in  no  time,  and  I  think  the  same 
thing  might  as  well  he  said  of  New  York.  It  is  nothing  but 
the  pore  blood  that  comes  in  from  the  country  to  the  cities 
that  enables  those  cities  to  maintain  themselves  at  all. 

The  speaker  this  afternoon  also  said  something  that  I  wish 
to  call  attention  to.  He  was  glad,  he  said,  that  the  rich 
people  in  the  cities  were  going  to  the  country  to  establish 
homes.  Now,  I  wish  to  say  just  a  word  in  regard  to  that. 
I  think  that  that  is  a  good  thing,  and  I  hope  that  many 
more  people  in  the  city,  who  can  afford  it,  will  go  into  the 
country;  but  I  think  that  this  should  be  said,  —  that  when 
these  people  go  from  the  cities  into  the  country  they  should 
not  try  to  build  a  Biltmore  or  some  palace,  and  spend  hun- 
dreds of  thousands  of  dollars  for  establishing  some  city 
home  in  the  country.  If  they  would  go  into  the  country 
and  establish  nice  rural  homes  with  ordinary  buildings,  with- 
out such  a  lavish  expenditure  of  money,  it  would  be  very 
mach  better,  and  these  establishments  that  they  build  could 
then  be  used  by  somebody  else  besides  millionaires.  How 
often  we  see  somebody  go  into  the  country  and  build  some 
such  establishment  as  that,  spending  hundreds  of  thousands 
of  dollars  in  £xins  it  iip  ^^®  *  palace ;  and  when  the  pro- 
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prietor  dies  there  is  nobody  that  is  able  to  carry  it  on  or 
buy  it,  and  it  stands  vacant  and  unoccupied,  without  being 
any  particular  good  to  the  community  in  which  it  is  placed. 
I  also  wish  to  say  one  thing  more,  and  that  is,  in  regard 
to  the  people  in  the  country  themselves  ;  they  should  make 
it  a  point  to  improve  their  old  homesteads,  and  make  them 
as  beautiful  and  attractive  as  possible.     The  great  fault  of 
the  country  people  is  that  a  great  many  of  them  think,  when 
they  undertake  to  make  any  improvement,  that  they  must 
citify  their  rural  home.     They  have  seen  granolithic  and 
asphalt  sidewalks  in  the  city ;  therefore   they  must  have 
gi'anolithic  and  asphalt  sidewalks.     They  have  seen  cast- 
iron  doors  or  lamps  or  some  other  such  thing  in  some  city 
place ;  therefore  they  think  they  must  have  that  thing  there  ; 
and  they  must  have  an  iron  kettle  with  some  plants  in  it, 
and  all  sorts  of  things  of  that  kind,  to  try  and  make  their 
country  home  look  like  a  city  home.     That  isn't  what  you 
want ;  you  want  to  make  your  country  home  look  rural ; 
make  it  plain,  make  it  simple,  and  then  you  have  something 
attractive.     When  we  are  riding  through  the  country  and 
reach  a  home  that  shows  good  taste,  show^s  improvement, 
you  at  once  say,   *'  They  must  be  very  intelligent  and  nice 
people  that  live  here,"  and  you  would  like  to  become  ac- 
quainted with  them.     And  I  say  that  this  can  be  done  with- 
out any  great  expenditure  of  money.     All  that  they  need  to 
do  is  to  have  green  grass  and  trees,  and  they  are  cheap. 
You  don't  want  an  Italian  garden  in  your  front  lawn.     You 
simply  want  to  bring  the  glories  of  the  field  and  of  the 
woods  around  your  doors,  and  then  you  have  a  rural  estate, 
in  which  you  can  live  in  enjoyment,  and  which  is  attractive 
to  every  eye  of  good  taste. 

The  Chair.  I  have  the  pleasure,  ladies  and  gentlemen, 
of  introducing  Pres.  Harry  W.  Goddard  of  the  Board  of 
Trade  of  this  city. 
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REMARKS  OF  MR.  HARRY  W.  GODDARD. 

]^Ir.  Chairman,  ladies  and  gentlemen :  The  Board  of 
Trade  of  the  city  is  composed  of  fiirmers,  mechanics,  mer- 
chants and  manufacturers,  and  any  one  else  in  the  city  who 
believes  in  the  upbuilding  and  the  progress  of  Worcester. 
We  are  sometimes  asked  what  good  the  Board  of  Tlude 
does,  and  it  is  rather  a  hard  question  to  answer.  We  have 
no  exhibitions  such  as  President  Had  wen  described,  or  such 
fts  the  Agricultural  Society  have  had,  —  although  some  one 
once  said,  jokingly,  **I  think  we  exhibit  ourselves  at  our 
banquet."  The  farmers  of  the  Board  of  Trade  are  entitled 
to  just  as  much  consideration  at  the  hands  of  the  Board  as 
any  member.  In  their  way  they  are  of  just  as  much  im- 
portance as  the  merchants  or  the  manufacturers  of  the  city, 
and  if  there  is  anything  that  the  Board  of  Trade  can  do  at 
any  time  to  assist  them,  we  want  them  to  feel  free  to  call 
upon  the  Board.  The  rooms  are  open  everj-  working  day 
in  the  year,  with  officers  in  attendance,  to  render  assistance 
in  the  matter  of  information  or  help  in  a  business  way. 

The  Chair.  I  now  have  the  pleasure  of  introducing 
President  Butterfield  of  the  Rhode  Island  College  of  Agri- 
caltore  and  the  Mechanic  Arts. 

REMARKS  OF  PRES.  KENYON  L.  BUTTERFIELD. 

]^Ir.  Chairman,  ladies  and  gentlemen  :  I  am  very  glad  to 
be  at  this  meeting.  I  was  brought  up  in  Michigan,  which 
bag  been  called,  as  you  may  know,  the  western  Massachu- 
setts. I  don't  know  whether  you  people  in  Massachusetts 
are  proud  of  that  title  for  Michigan,  or  not ;  we  in  Michigan 
are  not  ashamed  of  it  for  ourselves.  I  speak  of  this  because 
I  was  brought  up  to  think,  from  what  I  had  heard  my  &ther 
say  and  from  some  early  reading  that  I  did  on  agricultural 
lines,  that  Massachusetts  in  the  early  days,  through  its 
Board  of  Agriculture  and  through  its  Horticultural  Society, 
was  not  only  a  pioneer  but  a  leader  in  developing  things 
agricultural.  The  records  show  that  away  back  in  the  early 
years  of  agricultural  development  Massachusetts  men  and 
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Massachusetts  institutions  not  only  brought  forth  ideas,  but 
put  them  into  practice  for  the  benefit  of  the  rural  people. 
And  so  I  feel  that  I  am  coming  to  historic  ground  fironi  & 
standpoint  of  agriculture. 

I  think  that  the  thought  that  has  been  with  me  most  this 
evening  has  been  the  interest  that  seems  to  be  shown  by  the 
citizens  of  Worcester  County.     In  most  cities  that  I  am 
acquainted  with  the  citizens  are  inclined  to  think  of  agricul- 
ture as  a  thing  apart  from  their  own  interests.     Apparently 
the  citizens  of  Worcester  have  seen  that  agriculture  is  "  re- 
lated to  both  of  us,"  not  only  those  interested  in  the  fjBimi 
and  interested  in  the  development  of  agriculture,  but  also 
those  who  live  in  the  cities,  and  who  can  see  that  the  develop- 
ment of  the  farming  community  and  the  agricultural  indus- 
try are  vital  to  the  prosperity  of  the  city.     I  hope  that  this 
impression  that  has  come  to  me  of  the  unity  of  interests  be- 
tween the  people  of  the  city  and  the  people  of  the  country 
in  Worcester  County  is  a  fact.     I  am  impressed  with  this 
beautiful  hall,  a  monument  to  a  great  society.     I  have  been 
impressed  with  the  splendid  audience  gathered  under  the 
auspices  of  the  Board  of  Agriculture ;  and  it  seems  to  me 
that  these  things  that  I  have  merely  suggested  are  not  only 
expressions  of  a  successful  agriculture  in  this  portion  of  the 
Commonwealth,  but  that  they  augur  a  greater  development 
for  the  future. 

The  Chair.  This  concludes  the  literary  exercises  of  the 
evening. 

A  collation  was  then  served  in  the  society's  dining  hall, 
after  which  the  remainder  of  the  evening  was  passed  in  social 
enjojmient.     Instrumental  music  was  furnished  during  the 


evenmg. 


TfflRD   DAY. 


The  meeting  was  called  to  order  at  10  a.m.  by  Secretary 
Ellsworth,  who  introduced  Mr.  Walter  D.  Ross  of  Worces- 
ter as  the  presiding  officer. 

The  Chair.  It  is  certainly  very  pleasant  for  me,  repre- 
senting the  Worcester  Agricultural  Society,  that  these  meet- 


» 
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^'^S^^  ^**^  past  two  days  have  been  so  successful,  not  only  in 

quality  of  addresses  but  in  the  numbers  we  have  had  and  in 

tne  interest  that  has  been  taken.     I  feel  very  well  pleased 

that  the  invitation  was  accepted,  and  that  the  Board  decided 

to  noid  these  meetings  here  in  Worcester  instead  of  in  some 

other  place. 

The  question  which  we  have  to  discuss  this  forenoon  is 
certain Jjr  an  interesting-  one^  and  I  have  the  pleasure  of 
introdacin^  to  you  Dr.  CJhas.  D.  Woods,  director  of  the 
Elaine  AgricaJtuxal  Experiment  Station,  who  will  speak  on 
the  subject  of  «  Nitrogen  in  relation  to  soil  fertility." 
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NITROGEN  IN  RELATION  TO  SOIL  FERTILITY. 


BY   DR.    CUAS.   D.   WOODS,    OKONO,    ME. 


We  sometimes  think  of  the  piuctical  farmer  as  a  very  con- 
servative man,  and  yet  it  is  only  a  generation  since  Stock- 
bridge,  Johnson,  Goessmann,  Atwater  and  others  began  to 
write  and  teach  some  of  the  then  very  new  things  that  foreign, 
and  particularly  German,  scientific  men  were  finding  out  rela- 
tive to  the  chemistry  of  plant  nutrition.  Many  of  the  found- 
ers of  the  agricultural  colleges  are  still  living,  and  it  is  only 
thirty  years  since  the  first  agricultural  experiment  station 
in  America  began  its  work.  And  what  a  change  has  been 
wrought  in  farm  practice  and  theory  1 

In  the  progress  which  has  been  made  in  all  these  years, 
the  farmer  has  become  so  familiar  with  the  chemistry  of  fer- 
tilizers and  cattle  foods,  the  demands  of  plants  and  the  feed- 
ing standards  for  animals,  that  it  has  come  about  that  many 
are  using  this  chemical  knowledge  as  though  it  were  exact, 
and  as  though  plant  growing  and  cattle  feeding  were  largely 
questions  of  arithmetic.  For  several  years  research  has 
been  going  on  along  other,  and  in  some  wa3's  more  impor- 
tant, lines  than  chemistry ;  with  the  result  that  to-day,  in  a 
way,  the  farmer  in  his  practice  and  his  reasonings  is  as  far 
separated  from  the  advances  of  science  as  he  was  years  ago, 
when  the  scientific  men  who  first  did  so  much  for  the 
agriculture  of  New  England  were  advancing  the  chemical 
theories.  It  is  of  course  for  such  purposes  that  you  have 
established  the  agricultural  experiment  stations,  and  you 
demand  that  they  shall  constantly  be  working  out  into  the 
new  and  unknown ;  blazing  trails  which  shall  later  become 
hiirhways  for  the  followers  of  practical  agriculture.     I  am 
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sore  that  to  an  audience  of  ^lassachusetts  farmers  I  need 
make  do  apology  if  I  say  some  things  that  lie  outside  of 
their  asaal  thinking  in  connection  with  soil  fertility. 

The  Chemical  Theory  of  Soil  Fertility. 

In  its  broad  meaning  soil  fertility  can  be  defined  as  the 
power  that  a  given  soil  has  to  produce  crops  of  desirable 
kmds  of  plants.  Since  Liebig's  time,  and  until  within  a 
very  few  years,  soil  fertility  has  been  supposed  to  depend 
chiefly  upon  the  kinds  and  amounts  of  plant  food  that  a 
given  soil  may  contain.  This  chemical  explanation  an- 
Doanoed  by  Liebig  was  for  many  years  closely  followed 
with  the  result  that  the  chief  inquiries  into  soil  fertility 
were  made  by  chemists  along  chemical  lines  ;  and,  as  it  now 
seems,  undue  importance  was  attached  to  the  chemical  com- 
pounds contained  and  the  purely  chemical  changes  going  on 
in  the  soil.  It  was  sf^eedily  found  that  plants  as  a  rule 
responded  only  to  applications  of  materials  containing  nitro- 
gen, phosphoric  acid  and  potash,  and  to  some  extent  lime ; 
heDce  it  was  assumed  that  plants  were  readily  able  to  obtain 
all  of  the  other  elements  which  enter  into  their  growth  from 
the  soil,  water  and  air.  A  generation  ago  it  was  believed 
that  a  chemical  analysis  of  a  soil,  showing  the  amounts  of 
nitrogen,  phosphoric  acid  and  potash  that  it  contained, 
woald  furnish  the  needed  data  for  proper  manuring.  Based 
upon  the  chemical  theory  of  soils  and  plant  nutrition,  such 
very  helpful  books  as  Johnson's  ''How  crops  grow,'*  and 
*'How  plants  feed "  were  written.  As  explained  in  these 
and  similar  books,  the  whole  story  of  plant  growth  reduced 
to  bald  outline  is  something  as  follows  :  — 

A  soil  is  formed  from  disintegrated  rock,  broken  down  by 
physical  and  chemical  processes  called  weathering.  The  soil 
thas  formed  was  regarded  as  dead,  inert  matter,  containing 
plant  food  material  which  by  chemical  action  may.  become 
available  for  plant  growth.  The  simpler  forms  of  plants 
develop  first.  By  their  death  they  add  organic  matter  to 
the  soil,  thus  fitting  it  for  the  higher  forms  of  plant  life. 
This  organic  matter  undergoes  certain  chemical  changes, 
and  is  thereby  converted  into  humus.     The  coarser  particles 
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of  a  soil  (sand) ,  consisting  chiefly  of  quartz,  and  the  finest: 
particles  (clay),  consisting  mostly  of  silicate  of  aluminum, 
carry  little  or  no  plant  food.  Between  sand  and  clay,  as 
regards  size,  is  silt.  This  is  composed  of  different  minerals, 
varjdng  with  the  kind  of  rock  from  which  the  soil  was  made. 
This  usually  contains  much  of  the  mineral  constituents  of 
plants,  particularly  phosphoric  acid,  lime  and  potash.  The 
silt  and  the  humus  by  chemical  changes  were  supposed  to 
supply  the  necessary  food  for  plant  growth,  and  the  function 
of  the  sand  and  clay  was  believed  to  be  chiefly  to  give  a  soil 
proper  physical  characteristics,  so  as  to  allow  circulation  of 
air  and  water.  The  plant  obtains  its  food  materials  through 
the  leaves  and  roots.  This  food  material  is  of  three  kinds ; 
water,  chemical  substances  and  gas.  Water  is  an  actual 
necessity  to  plant  life,  lK)th  as  a  food  and  food  solvent  and 
transporter.  The  chief  chemical  substances  that  affect  plant 
life  do  not  enter  into  the  plant  as  such,  but  combined  with 
other  substances  and  dissolved  in  water.  The  gases  essential 
to  plants  are  carbonic  acid,  hydrogen,  oxygen  and  nitrogen. 
By  the  action  of  chlorophyll  the  leaves  absorb  carbonic  acid 
from  the  air.  The  hydrogen  and  part  of  the  oxygen  is  ob- 
tained by  the  decomposition  of  water ;  the  remainder  of  the 
oxygen  is  obtained  from  the  air  of  the  soil.  Both  of  these 
gases  are  received  through  the  roots.  Nitrogen  can  probably 
be  used  only  in  the  form  of  a  nitrate,  and  it  is  taken  up 
through  the  roots.  Very  little  soil  nitrogen  is  in  the  form  of 
nitrate,  and  what  little  there  is,  is  subject  to  loss.  By  chem- 
ical action  the  soil  nitrogen  is  oxidized  to  nitrate.  But  for 
the  most  part  the  supply  of  nitrate  nitrogen  must  be  kept 
up  by  applying  it  directly  as  nitrate,  or  as  ammonia,  or  as 
organic  nitrogen,  in  farm  manures  and  other  materials.  In 
the  two  last  instances  the  nitrogen  was  supposed  to  be 
changed  by  chemical  forces  into  nitrate  nitrogen,  and  thus 
made  available  to  the  growing  plant. 

Limitation  of  the  Chemical  Explanation. 

This  chemical  theory  explained  the  action  of  mineral  fer- 
tilizers, including  nitrate  nitrogen ;  and,  founded  upon  this 
theory,  elaborate  field  experiments  with  fertilizing  materials 
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bought  results  of  great  practical  importance.  When  it  is 
considered  that  the  whole  commercial  fertilizer  industry, 
involnng  thousands  of  pounds  of  plant  food,  worth  millions 
of  dollars,  rests  upon  this  theory ;  that  the  business  is  of 
iiuch  importance  that  fertilizers  are  sold  under  close  police 
regulations,  based  upon  chemical  analyses,  —  one  compre- 
beods  how  sweeping  these  generalizations  are,  and  how  they 
haFe  entered  into  practical  agriculture. 

Ttus  explanation  is  so  simple  and  seemed  so  rational  that 
it  is  a  thousand  pities  that  it  will  not  account  for  all  of  the 
phenomena.  It  seems  to  serve  better  for  everything  else 
than  for  nitrogen.  Even  Liebig  saw  that  he  could  not  sat- 
isfiictorily  account  for  this  element  by  known  facts ;  but  he 
and  his  successors  confidently  expected  that  new  chemical 
&ct8  would  be  found  that  would  explain  and  correlate  the 
peculiar  hcts  observed  about  this  element. 

Plant  Food  not  All  Available. 

Chemical  analysis  of  the  soils,  however,  showed  that  even 
the  meanest  soil  contained  enough  of  nitrogen,  phosphoric 
acid  and  potash  to  grow  many  crops.  As  ordinary  soils 
woold  not  produce  such  crops,  this  plant  food  was  supposed 
to  be  unavailable,  but  that  in  some  way,  by  exposure  to  the 
air,  to  water,  etc.,  this  unavailable  plant  food  would  by 
chemical  changes  become  available.  That  no  known  method 
of  soil  analysis  would  indicate  the  fertility  of  soils  was  soon 
learned ;  and  the  so-called  soil  t^sts  with  fertilizers  were  in- 
trodaced,  so  as  to  overcome  the  limitations  of  the  chemist's 
knowledge,  and  put  the  ''question  directly  to  the  soil  it- 
self.'' 

The  inadequacy  of  the  chemical  method  of  the  soil  test  is 
shown  by  the  fact  that,  while  the  top  foot  of  a  good  soil 
carries  more  than  3,500  pounds  of  nitrogen  per  acre,  and  a 
crop  of  potatoes  removes  not  more  than  75  pounds  of  nitro- 
gen in  tubers  and  tope,  it  is  frequently  necessary  to  supply 
more  than  that  amount  of  nitrogen  in  a  fertilizer  in  order  to 
obtain  a  crop.  It  is  much  the  same  as  though  a  man  had 
$3,500  on  deposit  in  a  bank,  but  before  he  could  have  his 
draft  for  $75  honored  he  must  make  an  additional  deposit 
of  perhaps  $150. 
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Importance  of  Soil  Physics. 

This  chemical  explanation  of  soil  fertility  is  very  gener- 
ally accepted  by  practical  farmers  and  by  fertilizer  manu- 
facturers.    Stockbridge,  Johnson  and  others,  by  writings, 
lectures  and  iSeld  work,  were  spreading  the  results  of  inves- 
tigations along  this  line  almost  a  generation  ago.     But  even 
then  they  saw  the  difficulties  in  the  way  of  a  complete  ex- 
planation of  soil  fertility  by  chemistry  alone.    While  chem- 
istry is  still  the  most  important  component  of  agricultural 
science,  and  without  the  explanations  it  brings  agricultural 
knowledge  would  be  unclassified,  if  not  chaotic,  the  newer 
findings  of  soU  physics  and  soil  bacteriology  are  needed  to 
supplement  practice  in  conserving  and  increasing  soil  fer- 
tility.    The  facts  that  are  being  brought  out  by  these  new 
sciences  cannot  as  yet  be  said  to  have  replaced,  and  perhaps 
are  not  likely  to  replace,  the  old  chemical  outlook,  but  they 
are  supplementing  where  they  do  not  supplant.     Soil  science 
is  at  present  in  a  more  or  less  transitory  stage.     While  it  is 
not  possible  to  affirm  with  the  positiveness  of  twenty-five 
years  ago  with  regard  to  the  fundamentals  of  soil  science 
and  practice,  there  are  some  things  that  have  been  learned ; 
and  if  our  practice  is  to  keep  pace  with  new  knowledge,  we 
must  be  alive  to  all  that  these  new  classes  of  facts  mean. 

The  Soil  not  a  Dead  Thing. 

The  profoundest  change  that  has  come  about  —  and  it  has 
come  so  gradually  that  we  have  not  all  really  recognized 
it — is  the  fact  that  soil,  instead  of  being  a  dead,  inert  thing, 
holding  dead  plant  food  to  be  assimilated  and  made  alive  by 
growing  plants,  is  teeming  with  life.  It  is  now  recognized 
that  the  soil  is  not  a  chemical  laboratory,  and  that  it  is  not 
merely  made  up  of  a  number  of  independent  chemical  sub- 
stances in  various  stages  of  hardness  and  solubility.  In- 
stead of  being  an  inert  physical  mass,  the  soil  is  in  reality 
full  of  germ  life.  While  the  knowledge  of  soil  bacteria  has 
not  advanced  to  the  point  that  positive  deductions  can  be 
drawn  in  other  than  a  limited  and  perhaps  tentative  way, 
still,  tlie  results  are  so  important  in  their  bearing  upon  the 
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oitn^Q  of  the  soil  and  plants  that  they  must  be  taken  into 
account  in  deciding  upon  any  rational  plan  of  soil  manage- 
ment. 

Nitrogen  and  Crops. 

Experiments  and  experience  have  shown  that  nitrogen  is 
the  most  important  food  material  required  by  plants.  It 
has,  however,  been  demonstrated  that  a  plant  cannot  acquire 
nitrogen  by  absorption  through  the  leaves,  nor  can  the  plant 
take  ancombined  nitrogen  through  its  roots ;  and  yet  a  plant 
would  perish  unless  nitrogen  existed  in  some  combined  form 
in  the  soil,  and  in  a  state  readily  obtainable  by  means  of  its 
roots.  Experience  has,  on  the  other  hand,  shown  us  that, 
tboagfa  nitrogen  is  such  an  important  factor  and  so  difficult 
to  obtain  by  plants,  yet  there  are  a  number  of  cultivated 
plants  that  obtain  it  somehow,  and  that  when  grown  in  a 
rotation  or  otherwise  they  leave  the  land  in  a  better  condi- 
tion in  respect  to  nitrogen  content  than  before. 

The  cereals,  —  wheat,  rye,  oats,  barley  and  com,  —  the 
roots  and  the  tubers  have  long  been  noted  as  nitrogen  con- 
suming, because  they  draw  large  amounts  of  nitrogen  from 
the  soil,  leaving  it  poor  and  worn  out  after  repeated  crop- 
pings.  It  has  been  found  that  these  plants  practically  suffer 
from  starvation  when  the  soil  does  not  contain  sufficient 
supply  of  available  nitrogen,  and  that  this  lack  of  plant  food 
must  be  supplied  artificially  in  order  to  grow  crops  of  such 
plants. 

On  the  other  hand,  certain  plants,  such  as  peas,  beans, 
vetches  and  clover  have  been  found  not  to  respond  to  appli- 
cation of  nitrogenous  manures,  yet  apparently  are  able  to 
obtam  nitrogen  by  some  natural  means.  While  this  class 
of  plants  contains  a  large  amount  of  nitrogen,  in  some  way 
they  actually  increase  the  amount  of  nitrogen  in  the  soil. 
It  was  the  study  of  this  class  of  plants,  which  will  l)e  re- 
ferred to  later,  that  first  brought  into  prominence  the  genu 
life  in  the  soil. 

Soil  Bacteria. 

It  is  only  within  the  past  twenty  years  that  bacteriology 
as  a  science  has  made  its  marvellous  advance.  The  word 
bacteria,  which   was   practically  unknown  a  quarter  of  a 
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century  ago,  is  now  a  common  household  word.  We,  of 
course,  used  bacteria  abundantly  in  the  past,  but  it  is  only 
recently  that  we  were  aware  that  we  were  doing  so.  We 
now  know  that  the  common  processes,  such  as  bread  making, 
brewing,  making  vinegar,  ripening  of  cream,  the  developing 
of  flavor  in  cheese,  and  hundreds  of  other  every-day  matters, 
are  dependent  upon  bacteria  or  other  very  low  forms  of 
life.  Through  bacteriological  research  it  has  been  found 
that  the  soil  is  filled  with  micro-organic  life,  so  that  there 
may  be  from  100  to  200  millions  of  germs  present  in  a  single 
ounce  of  soil. 

While  as  yet  we  know  but  little  of  this  soil  life,  sufficient 
progress  has  been  made  so  that  certain  bacteria,  particularly 
in  their  relations  to  nitrogen,  may  be  classified.  While  it 
is  possible  that  the  relations  of  the  bacteria  are  as  important 
to  sulphur,  phosphorus  and  other  mineral  constituents,  the 
problem  of  the  nitrogen  transformations  are  probably  far 
more  significant  to  the  fertility  of  the  soil.  Because  of  the 
rapid  loss  of  nitrogen  from  the  soil  under  faulty  manage- 
ment, it  is  more  important  for  us  to  acquaint  ourselves  with 
the  results  of  bacterial  action  upon  nitrogen  and  its  various 
compounds  than  upon  other  soil  and  plant  constituents. 

Kinds  of  Bacteria. 

This  is  not  the  place  nor  is  there  time  to  enter  into  a  dis- 
cussion of  the  nature  of  bacteria  and  their  natural  history, 
but  a  few  points  must  l)e  noted  in  order  to  guide  our  practice 
in  the  handling  of  soils  and  manures.  Not  only  are  there 
millions  of  bacteria  in  an  ounce  of  soil,  but  there  are  very 
many  kinds  of  bacteria.  Not  all  of  these  by  any  means 
have  been  isolated,  and  of  many  of  those  that  have  been 
separately  studied  little  is  known  as  to  what  they  do. 

Some  })acteria  live  without  oxygen  (air)  ;  others  can  live 
only  with  an  abundant  supply  of  oxygen.  Some  bacteria 
are  jmrasitic,  living  within  and  feeding  upon  the  tissues  of 
animals  or  plants ;  others  use  the  dead  tissues  of  plants  or 
animals  for  their  food,  thereby  breaking  complex  chemical 
compounds  into  much  simpler  ones ;  and  still  others  build 
up  complex  compounds  out  of  simpler  ones.  All  of  these 
different  kinds  of  bacteria  are  concerned  in  the  nitroffen 
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transfonuations  tliat  are  going  on  in  soils  and  manures ;  and 

to  add  somewhat  to  the  complexity  of  the  problem,  many  of 

these  changes  involve  more  than  one  kind  of  bacteria,  and 

many  different  kinds  of  transformations  may  be  in  progress 

at  the  same  time  in  the  soil,  the  manure  pile  or  compost 

heap. 

Changes  due  to  Bacteria. 

The  decomposition  bacteria  are  those  which  produce  decay 
and  putrefaction.  Decay  takes  place  in  the  presence  of 
plenty  of  oxygen ;  putre&ction  occurs  in  its  absence.  The 
decomposition  bacteria  occur  practically  everywhere  in 
Datnre.  They  are  so  widely  distributed  and  are  so  abun- 
dant that  they  are  sure  to  find  any  dead  nitrogenous  organic 
matter  which  can  serve  them  as  food.  With  such  food  sup- 
ply they  multiply  with  exceeding  rapidity  until  they  have 
used  up  the  food  material,  thereby  breaking  it  up  into  very 
simple  compounds,  such  as  water,  carbonic  acid,  ammonia, 
etc.  Their  growth  is  then  checked,  and  those  remaining  lie 
in  the  soil  ready  to  grow  again  when  more  organic  matter 
comes  within  their  reach. 

Another  class  of  bacteria  takes  the  anmionia  that  the  de- 
composition bacteria  have  formed  from  the  proteids  of  dead 
animals  or  plants,  and  under  suitable  conditions  change  it 
over  into  nitric  acid  (nitrate  nitrogen),  which  is  in  the 
form  in  which  plants  can  use  nitrogen  as  food.  Still  other 
bacteria,  under  proper  conditions,  may  change  this  nitrate 
nitrogen  over  to  nitrite  nitrogen,  which  is  a  form  that  puts 
it  out  of  the  reach  of  plants ;  and  still  another  kind  of  l)ac- 
Usm  may,  if  the  conditions  are  right,  take  this  nitrite  nitro- 
gen and  convert  it  into  free  nitrogen,  and  it  will  then  escape 
into  the  air  and  be  lost  to  agriculture. 

There  is  still  another  class  of  bacteria,  that  will  under 
suitable  conditions  take  the  free  nitrogen  of  the  air,  and  out 
of  it  build,  either  directly  or  in  company  with  other  kinds 
of  bacteria  and  plants,  compounds  of  nitrogen  that  plants 
can  use  for  food.  The  most  important,  apparently,  and 
certainly  the  ones  we  know  most  about,  work  in  or  upon 
the  roots  of  such  plants  as  peas,  clover  and  other  legumes, 
«^nd  enable  them  to  acquire  from  the  air  free  nitrogen  that 
otherwise  is  out  of  their  reach. 
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Soil  Nitrogen  and  its  AvArLABiLmr. 

The  examination  of  49  samples  of  American  soil  showed 
them  to  carry  in  the  first  8  inches  from  640  to  10,000 
pounds  of  nitrogen  per  acre,  and  the  subsoil  carried  firom 
1,800  to  6,200  pounds.  This  amount  of  nitrogen  equals 
that  removed  by  15  to  100  large  annual  crops  of  any  farm 
plant.  Only  a  small  percentage  of  this  nitrogen  is  in  such 
form  that  it  is  available  to  plants.  Can  it  be  rendered 
available  ? 

Before  the  nature  of  the  change  which  takes  place  in  the 
soil  was  understood,  it  was  known  that  certain  conditions 
were  favorable  for  changing  soil  nitrogen  into  the  form  of 
nitrate.     Samples  of  Manitoba  soils  which  carried  al)out 
7,000  pounds  of  total  nitrogen  per  acre  were  kept  for  300 
days  under  favorable  conditions  for  nitrification,  and  from 
these  experiments  it  was  estimated  that  not  less  than  800 
pounds  per  acre  were  converted  into  soluble  nitrates  which 
would  l)e  available  for  crop  production.     While  the  condi- 
tions under  which  these  samples  were  placed  for  nitrification 
were  perhaps  more  favorable  to  the  rapid  cari-ying  forward 
of  the  process  than  could  be  produced  in  the  field,  it  is  not 
to  be  inferi'ed  that  the  amount  so  changed  represents  the 
total  nitrogen  in  these  soils  that  could  be  rendered  available. 
There  seems  to  be  no  reason  whv,  with  time  and  favorable 
conditions,  practically  all  that  which  analysis  shows  a  soil 
to  contain  could  not  thus  be  converted  into  a  soluble  form. 

From  the  bacterial  considerations  which  we  have  been 
studying,  it  follows  that  one  of  the  primary  conditions  for 
the  transformation  of  nitrogen  is  the  presence  of  proper  bac- 
teria in  the  soil  and  proper  conditions  for  their  growth.  It 
is  a  practical  question  to  learn  how  these  bacteria  being  not 
already  present  may  be  added  to  the  soil,  and  how  they  may 
be  stimulated  in  activity  if  they  are  present.  Bacteriolo- 
gists are  strenuously  applying  themselves  to  the  solutions 
of  these  questions,  and,  although  the  answer  is  as  yet  in- 
complete, some  facts  of  high  significance  have  already  been 
established. 
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Nitrification. 

Most  soils  have  the  nitrifying  bacteria  abeady  present,  so 
that  a  stimulatioQ  of  their  action  is  needed,  rather  than  the 
addition  of  more  bacteria  of  the  same  kind.  If  it  is  neces- 
sary to  supply  more  of  the  nitrifying  bacteria,  this  can  be 
readily  done  by  the  use  of  farm  manure,  which  contains 
them  in  abandance.  The  question,  therefore,  of  the  great- 
est importance  is  how  the  nitrifying  bacteria  in  a  soil  can  be 
stimulated  so  as  to  act  upon  the  store  of  organic  nitrogen 
which  is  contained  in  the  humus.  For  the  &vorable  growth 
of  these  bacteria  the  soil  should  be  neither  too  dry  nor 
should  it  be  saturated  with  water.  Nitrification  begins  to 
take  place  at  a  temperature  of  about  37^  F.,  and  becomes 
more  vigorous  as  the  temperature  rises.  It  therefore  ceases 
with  us  in  the  winter  and  is  most  vigorous  in  midsummer. 
Nitrification  will  not  proceed  in  an  acid  soil ;  hence  it  fre- 
quently happens  that  the  addition  of  even  a  small  amount 
of  lime  has  a  wonderful  effect,  —  far  more  than  can  be  at* 
tributed  to  the  fertilizing  value  of  the  lime  itself.  For  the 
same  reason  the  addition  of  a  small  amount  of  manure  to  a 
soil  frequently  produces  results  far  beyond  the  fertilizing 
value  of  the  manure.  In  the  first  place,  the  manure  is  sure 
to  be  alkaline,  which  may  be  sufficient  to  neutralize  the 
acidity  of  the  soil ;  and  it  also  adds  large  numbers  of  the 
nitrifying  bacteria  to  the  soils. 

Another  most  important  thing  that  has  been  found  is,  that 
the  nitrifying  bacteria  require  large  supplies  of  oxygen,  and 
nitrification  is  therefore  stimulated  by  anything  which  tends 
to  add  more  air  to  the  soil.  This  points  to  and  partly  ex- 
plains the  value  of  thorough  cultivation.  Merely  the  stir- 
ring up  of  a  soil  will  materially  add  to  its  available  nitrogen, 
even  wiUiout  the  addition  of  any  plant  food.  Experience 
has  shown  that  the  more  thorough  the  cultivation  the  greater 
is  the  nitrification  and  the  larger  the  crops.  This  also  ex- 
plains why  the  process  of  Allowing,  which  was  formerly 
practised,  is  not  a  good  one.  Fallow  land  is  worse  than 
wasted,  for  the  nitrification  not  only  is  relatively  reduced, 
but,  there  being  no  plants  to  take  care  of  what  little  \a 
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foimed,  there  is  great  danger  of  its  being  lost  in  the  drain- 
age waters.  Because  nitrification  goes  on  fsister  at  the 
higher  temperatures,  it  follows  that  in  the  early  spring, 
while  the  land  is  still  cold,  nitrate  nitrogen  is  much  less 
abundant  than  in  midsummer,  after  the  soil  is  warmed  up. 
As  the  nitrates  which  are  formed  are  in  great  danger  of 
being  lost  if  not  speedily  taken  up  by  plants,  it  is  important 
to  keep  the  land  at  all  times  covered  with  growing  plants. 
One  of  the  &ctor8  of  continued  soil  fertility  is  therefore 
continued  soil  cultivation  and  continued  growing  of  plants 
upon  the  lands. 

The  Maintenance  of  Soil  Nitrogen. 

Every  growing  crop  removes  very  considerable  quantities 
of  nitrogen.  The  nitrates  which  are  fonned  in  the  soil  are 
in  danger  of  being  leached  out  by  drainage  waters,  or  being 
broken  up  into  free  nitrogen  by  the  denitrifying  organisms. 
All  of  this  is  a  constant  drain  on  the  land,  and  means  a  loss 
of  soil  nitrogen.  These  facts  have  been  known  for  many 
years,  and  until  recently  there  has  been  no  satisfactory 
answer  to  the  question,  ''Is  it  possible  to  maintain  the 
supply  of  soil  nitrogen  ?  "  The  amounts  of  nitrogen  brought 
to  the  soil  in  the  form  of  nitric  acid  and  ammonia  in  rain  are 
small,  and  are  totally  inadequate  to  meet  the  demands  of 
growing  crops. 

To  replace  the  nitrogen  removed  by  crops,  men  looked 
about  for  sources  of  available  nitrogen  stored  in  the  earth. 
Large  quantities  of  guano,  found  on  islands  which  for  gen- 
erations had  been  the  breeding  places  of  sea  fowl,  were  used 
until  this  store  >vas  exhausted.  Then  came  the  discovery  of 
enormous  beds  of  nitrate  of  soda  in  South  America,  and  this 
nitrate  of  soda  is  still  being  used  extensively  for  our  agri- 
culture. Like  the  guano,  these  beds  will  some  time  be  ex- 
hausted. Can  we  turn  elsewhere  with  surety  ?  This  brings 
us  to  consider  one  of  the  most  important  discoveries  of 
modern  times. 
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Acquisition  of  Atmospheric  Nitrogen. 

Prior  to  1880  large  numbers  of  pot  experiments  had  ap- 
{nrently  shown  that  plants  could  not  aoquire  nitrogen  from 
the  air.  Experiments  made  by  Dr.  Atwater  and  the  speaker 
in  1880-81  and  confirmed  in  1882  showed  conclusively  that 
the  pea  plant  had  in  some  way  the  ability,  when  grown  in 
sand  entirely  freed  from  nitrogen  compounds  and  watered 
with  specially  prepared  distilled  water  which  contained  no 
nitrogen,  to  flourish.  Under  such  conditions  they  grew  to 
maturity,  and  the  plants  were  found  to  contain  many  times 
8S  much  nitrogen  as  there  was  in  the  original  peas  used  as 
seed.  Other  experimenters  explained  the  how  of  this,  so 
that  for  the  past  twenty  years  it  has  been  common  knowl- 
edge that  the  legumes  —  peas,  beans,  clover,  alfalfa,  etc.  — 
have  the  power  of  acquiring  atmospheric  nitrogen  through 
enlargements  upon  the  roots,  called  root  tubercles  or  nodules, 
which  are  caused  by  bacteria. 

NrrROGEN  Fixation  and  Following  Crops. 

The  actual  benefit  of  the  presence  of  root  nodules  has  not 
only  be^n  thoroughly  worked  out  in  pot  and  box  experi- 
ments, but  in  field  culture  on  a  large  scale.  A  convincing 
demonstration  of  the  effect  upon  a  soil  of  a  leguminous  crop 
bearing  abundant  root  nodules  is  to  note  the  striking  dif- 
ferences between  crops  of  cereals  or  vegetables  following 
legames,  and  those  following  a  grass  (without  clover)  or 
vegetables.  This  has  come  to  be  such  a  matter  of  every- 
day knowledge  that  no  thinking  man  would  plan  a  rotation 
that  did  not  include  at  least  one  leguminous  crop.  The 
results  of  a  large  number  of  experiments  by  American  exper- 
iment stations  show  that  at  least  120  pounds  per  acre  of 
nitrogen  may  be  added  by  a  leguminous  crop.  This  is  e(]ual 
to  a  dressing  of  800  pounds  of  high-grade  nitrate  of  soda. 

Soil  Inoculation. 

In  the  early  pot  experiments  it  was  found  that,  by  shaking 
np  a  soil  in  water  and  applying  a  little  of  the  clear  solution 
to  a  sterile  soil,  it  could  be  thus  inoculated.      For  many 
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years  it  has  been  known  that  applications  to  other  land  of 
those  soils  in  which  root  tubercles  are  produced  would  cause 
these  tubercles  to  grow  on  legumes  where  they  would  not 
previous  to  such  inoculation ;  that  is,  it  is  possible  by  soil 
inoculation  to  have  the  proper  organisms  put  into  a   soil 
where  they  do  not  exist.     Acting  along  these  lines,  ten  or 
twelve  years  ago  German  investigators  prepared  and  placed 
on  the  market,  under  the  name  of  '^  nitragin,"  pure  cultures 
of  the  different  kinds  of  bacteria  for  inoculating  soils  for 
different  legumes.     As  a  scientific  curiosity,  nitragin  was  of 
great  interest,  but  in  practice  it  oftener  failed  to  yield  satis- 
factory results  than  to  give  them.     The  principles  under- 
lying the  use  of  nitragin,  however,  are  of  great  practical 
importance ;  and  it  was  for  this  reason  that  the  Bureau  of 
Plant  Industry  of  the  United  States  Department  of  Agricul- 
ture undertook  a  scientific  investigation  of  the  root  nodule 
organism  and  soil  inoculation.     The  results  of  their  investi- 
gations are  given  in  Bulletin  No.  71  of  that  Bureau,  and  in 
Farmers'  Bulletin  No.  214  of  the  United  States  Department 
of  Agriculture.      The   discussion   which   follows   is   be^ed 
largely  upon  these  publications. 

Nature  of  Root  Nodules  and  Conditions  favorable  to 

THEIR  Growth. 

The  organisms  that  produce  root  nodules  may  properly 
be  regarded  as  bacteria.  They  gain  admission  to  the  plant 
through  the  root  hairs,  and  rapidly  increase  in  numbers. 
The  irritation  thus  caused  in  the  root  tissues  usually  results 
in  the  formation  of  an  enlargement  of  the  root  nodule. 
These  vary  greatly  in  size  and  numbers.  Although  it  is 
probable  that  the  bacteria  which  produce  these  nodules  are 
in  different  legumes  of  one  kind,  it  is  nevertheless  usually 
necessary  for  speedy  and  successful  soil  and  plant  inocula- 
tion that  the  bacteria  used  be  obtained  from  the  same  kind 
of  legume  that  it  is  desired  to  grow.  That  is,  it  is  neces- 
sary, in  order  to  obtain  the  best  results,  to  prepare  specific 
cultures  for  specific  crops.  The  amount  of  moisture  in  a 
soil  lias  a  marked  effect  upon  the  growth  of  root  nodules,  a 
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moist  soil  being  &r  better  than  a  dry  one.  The  organisms 
niost  have  air,  or  they  soon  die ;  hence  the  importanoe  of 
thorough  working  of  the  soil,  both  to  admit ^alr  and  con- 
serve soil  moisture.  Direct  sunlight  is  fatal  to  the  cultures, 
but  probably  has  no  effect  after  they  are  introduced  into  the 
!!oil.  Soil  acidity  is  unfavorable  to  the  growth  of  these 
organisms ;  hence  the  addition  of  lime  or  ashes  to  a  soil  is 
an  advantage,  and  is  often  a  necessity  for  the  formation  of 
root  nodules.  In  experiments  at  the  Maine  station  it  has 
been  found  difficult  to  grow  root  nodules  upon  al&l&,  with- 
out the  use  of  very  considerable  quantities  of  lime  or  ashes, 
on  soils  that  grow  clover  or  peas  luxuriantly  and  with  abun- 
dant nodules.  This  would  seem  to  indicate  the  possibility 
of  these  organisms  adapting  themselves  to  different  condi- 
tions as  regards  soil  as  well  as  host  plants. 

Department  of  Agriculture  Cultures. 

The  &ilure  of  nitragin  can  be  attributed  to  the  method  of 
growing  and  keeping  the  cultures.  It  was  found  that  when 
grown  with  an  abundance  of  nitrogen  the  bacteria  speedily 
lost  the  power  of  acquiring  nitrogen.  At  the  Department 
of  Agriculture  the  cultures  are  grown  in  media  that  contain 
no  nitrogen,  and  the  claim  is  made  that  thus  grown  the 
bacteria  have  increased  virulence  over  the  original  stock. 
Nitragin  was  sent  out  in  liquid  form.  The  department  pre- 
pared dry  cultui-es  for  shipment.  They  saturate  absorbent 
cotton  in  a  liquid  culture  of  the  nodule-forming  organism, 
and  then  carefully  dry  the  cotton.  In  this  way  millions  of 
bacteria  are  held  within  a  very  small  amount  of  cotton,  and 
they  remain  dormant,  much  as  seeds,  waiting  for  the  proper 
conditions  to  revive  them.  For  use  this  dry  culture  is  im- 
mersed in  water,  to  which  proper  chemicals  (sugar,  mag- 
nesiam  sulphate  and  potassium  phosphate)  have  been  added 
for  food.  After  they  have  grown  for  twenty-four  hours  in 
this  solution,  a  little  ammonium  phosphate  is  added  to  still 
forther  increase  the  growth.  The  process  has  been  patented 
by  the  depai*tment,  but  no  restriction  is  placed  upon  the 
inanufiwrture  of  cultures  by  these  methods,  provided  they 
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are  properly  made  and  sold  at  a  moderate  price.  Unfortu- 
nately, a8  discussed  later  in  this  paper,  the  cultures  thus 
prepared  ciCkinot  always  be  depended  upon. 

When  is  Soil  Ixoculatiox  necessary  or  desirable? 

Whether  the  farmer  needs  to  inoculate  his  soil  depends 
upon  many  things.  According  to  the  department  publica- 
tions above  referred  to,  these  may  be  summed  up  as  follows. 
Inoculation  is  necessary  when  the  land  has  previously  borne 
no  legumes,  or  when  the  legumes  have  not  borne  root  nod- 
ules. It  is  desirable,  and  may  l>e  necessary,  when  legumes 
of  another  group  are  to  be  grown.  Alfalfa  may  fail  to  de- 
velop root  nodules  when  grown  on  land  that  produces  clover 
root  nodules  in  abundance.  It  is  also  desirable  to  inoculate 
the  soil  when  legumes  make  a  sickly  growth,  even  though 
their  roots  bear  nodules.  On  the  other  hand,  inoculation 
is  unnecessary  where  the  leguminous  crops  give  good  aver- 
age yields  and  are  well  supplied  with  root  nodules.  There 
would  also  be  no  use  in  usin^f  cultures  on  soils  that  carrv 
large  amounts  of  available  nitrogen,  for  on  such  soils  leg- 
umes use  the  combined  nitrogen,  even  though  they  are 
provided  with  root  nodules.  Inoculation  is  worthy  of  trial 
wherever  the  crop  of  legumes  is  not  producing  the  best  of 
yields. 

According  to  the  department  publications,  soil  inoculation 
will  fail  when  the  directions  for  the  preparation  of  the  solu- 
tions are  not  followed ;  when  the  ground  is  already  inocu- 
lated; when  the  soil  is  too  rich  in  nitrogen,  or  when  it  b 
too  acid  or  too  alkaline,  and  when  it  is  deficient  in  mineral 
plant  food.  In  order  to  obtain  benefits  from  soil  inocula- 
tion, the  former  must  inform  himself  upon  the  general  cul- 
ture of  the  crop  that  is  to  be  grown.  To  do  otherwise  is  to 
invite  feilure. 

There  is  nothing  magical  about  soil  inoculation.  It  will 
not  produce  a  crop  unless  other  conditions  are  strictly  com- 
plied \vith.  Thorough  preparation  of  land,  proper  mineral 
fertilizers,  thorough  preparation  of  the  seed  bed,  clean  cul- 
ture and  all  other  things  that  attend  successful  agriculture 
are  as  essential  when  cultures  are  used  as  when  they  are 
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not.  To  any  one  that  has  not  been  successful  in  legume 
growing,  soil  inoculation  may  solve  the  problem.  That 
mach  profit  will  come  to  the  average  New  England  farmer 
from  inoculation  with  such  crops  as  clover  and  peas  that 
have  been  so  long  grown  that  most  land  is  abundantly  sup- 
plied with  the  proper  organisms,  is  not  to  be  expected. 

Will  Soil  Inoculation  pay? 

The  Department  of  Agriculture  carried  on  with  practical 
fiumers  all  over  the  country  about  3,500  experiments  with 
cdtores.  Seventy-nine  out  of  each  100  were  regarded  by 
both  the  experimenter  and  the  department  as  successful. 
According  to  the  department  publications,  there  are  various 
reasons  which  explain  the  lack  of  success  with  quite  a  part 
of  die  21  tliat  were  unsuccessful  out  of  each  100. 

The  Maine  station  has  experimented  in  the  use  of  inocu- 
lated seed  and  cultures  on  alfalfist,  clover  and  peas.  In  the 
case  of  ihe  alfalfa,  the  seed  was  inoculated  at  the  depart- 
ment prior  to  its  being  sent  to  the  experiment  station.  The 
resalts  with  alfalfa,  while  not  uniform,  were  in  favor  of  the 
inoculated  seed. 

During  the  past  twenty  years  the  speaker  has  frequently 
palled  up  clover  plants  to  look  for  root  nodules,  and  he  has 
never  found  a  clover  plant  in  New  England  that  was  not  well 
provided  with  nodules.  It  is  therefore  not  surprising  that 
the  results  of  experiments  in  Maine  soils,  already  provided 
with  an  abundance  of  organisms  able  to  form  root  nodules 
on  clover  in  somewhat  acid  soil,  have  not  shown  benefit  from 
the  use  of  cultures. 

During  the  past  season  experiments  were  made,  on  land 
cleared  from  the  original  forest,  with  peas,  part  of  which  were 
inoculated  with  cultures  and  part  not.  The  season  was  a 
phenomenally  dry  one  in  the  locality  in  which  the  experi- 
ments were  carried  out,  and  no  decisive  results  were  obtained. 

Unfortunately,  the  cultures  sent  out  in  1905  by  the  De- 
partment of  Agriculture  as  well  as  by  the  commercial  com- 
panies have  proven  unsatisfactory.  Only  a  small  percentage 
of  the  cultures  sent  out,  so  &r  as  they  were  examined  by 
bacteriologists,    carried  the  proper   organisms.       Cultures 
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made  in  accordance  with  the  directions  accompanying  the 
paclcages  carried,  as  would  naturally  be  expected,  a  large 
amount  of  foreign  bacteria  and  yeasts  and  other  low  plant 
organisms,  but  in  many  instances  they  had  no  root  tubercle 
organisms.  Of  course  the  use  of  such  cultures  could  give 
only  negative  results.  That  this  method  of  preparing  and 
shipping  cultures  proved  to  be  so  unreliable  in  1905,  is 
greatly  to  be  regretted.  This  matter  has  been  fully  investi- 
gated by  the  New  York  State  Agricultural  Experiment  Sta- 
tion, and  the  results  are  now  in  type  and  will  be  ready  for 
distribution  in  bulletin  form  in  the  /lear  future. 

As  I  understand  it,  the  New  York  investigations  show 
that  the  principle  of  soil  inoculation  from  cultures  is  all 
right,  but  that  the  method  of  preparation  and  shipment 
practised  by  the  department  and  the  commercial  companies 
cannot  be  depended  upon  for  soil  inoculation.  Fortunately, 
as  stated  above,  on  most  New  England  soils  there  is  prob- 
ably nothing  to  be  gained  by  the  inoculating  for  our  common 
leguminous  crops,  such  as  clover,  peas  and  beans.  If  one 
desires  to  grow  alfalfa  or  soy  beans,  cow  peas  or  other 
leguminous  plants  tliat  are  not  commonly  grown  in  New 
England,  there  seems  to  be  only  one  of  two  ways  in  which 
they  can  be  inoculated  with  any  surety  at  present.  That 
which  is  to  be  most  depended  upon  is  the  application  of  soil, 
at  the  rate  of  perhaps  half  a  ton  to  the  acre,  taken  from 
fields  that  have  grown  the  required  legume  with  an  abun- 
dance of  root  tubercles.  It  would  also  be  possible  to  have 
a  bacteriologist  prepare  cultures  in  the  liquid  form  from  root 
tubercles  growing  on  the  desired  kind  of  plants.  This  last 
method,  while  being  theoretically  possible,  is  practically 
beyond  the  reach  of  most  people. 

The  inventor  of  the  cotton  method.  Dr.  Moore,  is  now  in 
the  employ  of  one  of  the  commercial  companies,  and  it  may 
be  that  they  will  be  able  to  overcome  the  difficulties  that 
caused  the  failures  in  1905.  According  to  the  Chief  of  the 
Bureau  of  Plant  Industry  of  the  United  States  Department 
of  Agi'iculture,  these  failures  in  1905  are  attributed  to  the 
dried  inoculated  cotton  absorbing  moisture  from  the  air, 
which  seemed  to  prove  fatal  to  the  bacteria. 
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Decompositiox  of  Manure. 

The  freshly  voided  manure  of  animals  contains  an  enor- 
mous number  of  many  varieties  of  bacteria  which  act  upon 
the  nitrogen  compounds.  These  are  very  active  in  breaking 
down  the  complex  materials  left  in  the  processes  of  diges- 
tion, and  changing  the  nitrogenous  materials  into  forms 
avaikble  to  growing  plants.  Hence  it  happens  that  in  the 
manure  heap  the  organic  compounds  are  being  very  rapidly 
broken  up.  The  nitrogen  compounds  are  changed  partly 
iDto  free  nitrogen,  which  is  lost,  and  partly  into  ammonia. 
This  change  to  ammonia  is  very  noticeable,  and  frequently, 
because  of  the  rapidity  of  the  fermentation,  the  small  amount 
of  acid  developed  is  not  sufficient  to  retain  the  ammonia, 
and  the  very  fiimiliar  odor  of  anunonia  escaping  from  the 
manure  heap  results.  It  is  of  course  important  that  these 
destructive  changes  be  controlled  so  far  as  practicable,  and 
the  resulting  ammonia  preserved.  The  most  obvious  chem- 
ioil  treatment  would  be  to  sprinkle  the  manure  heap  with 
an  acid.  This  results  in  fixing  the  ammonia  and  restraining 
the  action  of  the  bacteria.  Sulphuric  acid  has  been  fre- 
quently employed  for  this  purpose,  but  the  method  is  some- 
what expensive  both  in  material  and  labor.  Chemicals,  such 
as  acid  phosphate,  land  plaster,  kainit,  muriate  of  potash, 
etc.,  have  been  used  with  more  or  less  success.  In  the  case 
of  the  acid  phosphate  and  the  potash  salts,  the  phosphoric 
acid  and  potash  which  these  materials  carry  will  of  course 
be  available  for  the  growth  of  plants  when  the  manure  is 
applied  to  land.  It  is  doubtful,  however,  if  these  materials 
can  be  advantageously  applied,  except  perhaps  in  the  han- 
dling of  hen  dung. 

In  addition  to  the  destructive  bacteria,  there  are  the  con- 
structive ones,  which  nitrify  the  ammonia  so  as  to  make  it 
available  for  plants.  Apparently  this  nitrification  does  not 
hegin  until  the  organic  nitrogen  has  been  almost  wholly 
broken  up  into  ammonia,  and  this  ammonia  is  either  united 
with  acids  or  has  been  lost  in  the  air.  The  nitric  bacteria 
are  80  extremely  sensitive  to  ammonia  that  they  cannot  be- 
gin to  form  nitric  acid  until  ammonia  gas  has  entirely  disap- 
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peared.  As  this  process  continues,  the  manure  heap  is  more 
and  more  filled  with  nitrates,  and  therefore  becomes  a  better 
and  better  food  for  plants.  When  put  upon  the  soil  it  fur- 
nishes the  soil  both  with  plant  food  and  with  great  quanti- 
ties of  the  nitric  bacteria,  which  may  be  of  practical  value 
in  the  soil  in  converting  its  nitrogen  into  available  form. 

Methods  of  Handling  Manure. 

While  in  the  handling  of  the  voidings  of  neat  stock  and 
horses  it-  is  probably  not  advantageous  to  use  chemicals  for 
the  preservation  of  the  manure,  the  manure  can  be  mechan- 
ically treated  so  as  to  be  helpful.  For  instance,  the  loss  of 
nitrogen  appears  to  be  greater  in  manure  when  there  is  a 
perfectly  free  access  of  air  than  when  it  is  compactly  massed ; 
hence  it  is  wise  to  keep  the  manure  in  compact  heaps,  and 
the  more  compact  the  slower  the  fermentations  and  the  less 
danger  from  losses.  This  explains  and  justifies  the  practice, 
so  conmion  in  New  England,  of  compactly  storing  manure 
upon  tight  floors  in  barn  cellars.  Not  only  does  this  avoid 
loss  from  leaching  and  make  it  possible  to  save  the  urine, 
but  it  helps  control  the  fermentation.  It  is  also  quite  com- 
mon to  allow  hogs  to  run  upon  this  manure,  and  it  is  thus 
made  more  compact.  The  exclusion  of  air  thus  brought 
about  checks  the  rapidity  of  bacterial  action.  Unless  pre- 
cautions of  this  kind  are  taken,  it  probably  would  be  better 
to  keep,  where  practicable,  the  liquid  manure  separate  from 
the  solid,  because  the  urea  decomposes  much  more  quickly 
than  does  the  solid  excrement. 

Of  course  the  same  changes  go  on,  whether  the  manure  is 
in  heaps  or  whether  the  fresh  manure  is  put  upon  the  soil. 
The  results  of  many  experiments  seem  to  indicate  that  there 
may  be  a  greater  saving  in  the  nitrogenous  parts  of  the  ma- 
nure if  it  is  freshly  applied  than  if  it  is  allowed  to  ferment 
before  being  put  upon  the  land.  Experiments  upon  the 
different  methods  of  storing  show  there  was  less  loss  of 
nitrogen  when  the  manure  was  exposed  to  the  air  in  heaps 
than  when  it  was  put  in  heaps  under  a  shed ;  but  in  this 
particular  experiment  the  shed  was  drafty,  and  this  may  ac- 
count for  the  greater  loss.     There  was  the  largest  loss  when 
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exposed  to  the  air  in  thin  layers,  which  would  seem  to  indi- 
cate the  desirability  of  getting  the  applied  manure  under  the 
grouDd  as  speedily  as  practicable,  to  avoid  the  loss  from 
washings  by  rain  as  well  as  from  the  fermentations,  which 
proceed  very  rapidly  under  these  conditions.  It  is  not  ad- 
vantageous to  have  nitric  nitrogen  formed  a  great  while 
l)efore  the  manure  is  to  be  used,  because  of  the  danger  that 
denitiifying  bacteria  will  break  up  this  nitric  acid  into  free 
nitrogen,  and  it  be  lost  to  plant  life.  This  is  another  ad- 
vantage in  keeping  the  manure  comjiact  in  a  heap  before  it 
is  to  be  used. 

The  Value  of  Farm  Manure. 

The  application  of  farm  maniu*es  is  advantageous  from 
two  wholly  diflFerent  reasons.  They  carry  considerable 
quantities  of  plant  food,  particularly  nitrogen.  This  is  the 
chemical  side,  which  has  been  in  the  past  perhaps  unduly 
emphasized.  There  is  another  equal  and  in  some  cases 
greater  advantage  derived  from  the  application  of  farm 
manures,  because  of  the  large  amount  of  nitrifying  bacteria 
which  they  carry  to  the  soil. 

It  seems,  from  all  of  these  considerations,  that  the  twen- 
tieth century  &rmers  before  the  century  is  far  advanced  may 
come  to  place  as  much  dependence  upon  bacteria  and  the 
fermentations  which  they  produce,  both  in  manure  and  in 
soil,  as  upon  the  stores  of  plant  food  which  the  manure  and 
the  soils  contain. 

Summary. 

I  have  tried,  in  this  somewhat  hurried  way,  to  outline 
some  of  the  changes  that  are  going  on  in  the  knowledge  of 
the  soil  fertility  in  its  relation  to  the  supply  of  nitrogen.  I 
thank  you  for  the  patient  hearing  which  you  have  given  to 
these  somewhat  dry,  and  I  was  about  to  add  uninteresting, 
&cts.  But  the  ihcts  are  not  uninteresting.  I  wish  I  was 
as  sore  as  to  the  way  they  have  been  presented.  In  closing, 
I  wish  to  attempt  to  indicate  some  of  the  ways  in  which 
these  &ct8  can  be  utilized  in  practice.  Much  is  yet  un- 
known on  this  subject,  and  no  hard-and-fietst  statements  can 
be  made. 
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To   UTILIZE   THE   NiTROGEN   OF   THE    SoiL. 

In  order  for  soil  nitrogen  to  be  transformed  into  an  avail- 
able form,  the  proper  kinds  of  bacteria  must  be  present,  and 
the  conditions  for  their  growth  must  be  favorable. 

An  abundant  supply  of  oxygen  is  essential  to  bacterial 
growth,  and  this  can  be  obtained  by  plowing  and  the  thor- 
ough working  of  the  soil,  particularly  during  the  growing 
season. 

For  the  best  growth  of  bacteria  the  land  should  be  neither 
dry  nor  wet.  The  proper  moisture  conditions  in  the  case 
of  land  not  naturally  well  drained  can  be  improved  by  arti- 
ficial drainage.  Tile  drains  are  best,  and  in  the  end  the 
cheapest. 

Bacteria  grow  best  in  warm  soil.  The  removal  of  sur- 
plus water  by  drainage,  frequent  tillage  and  a  roughened 
surface  tend  to  warmth  of  soil.  Dark-colored  soil  will 
warm  faster  in  the  sun  than  light-colored ;  but,  as  it  cooLs 
off  faster  in  the  night,  dark  soil  does  not  warm  up  so  much 
more  rapidly  as  one  might  at  first  think. 

If  the  land  is  not  well  stocked  with  the  proper  bacteria, 
the  application  of  farm  manure  will  usually  give  returns  fiir 
greater  than  can  be  measured  by  the  plant  food  it  carries. 
As  has  been  pointed  out,  farm  manure,  either  fresh  or 
ripened,  is  well  stocked  with  bacteria,  among  which  there 
will  always  be  large  numbers  of  the  proper  organisms  for 
transforming  the  nitrogen  into  available  form.  The  addi- 
tion of  manure  is  often  of  great  benefit  to  recently  drained 
swampy  land,  which  will  usually  be  deficient  in  nitrogen 
transforming  bacteria. 

Bacteria  do  not  work  well  in  the  presence  of  acid  ;  hence 
the  addition  of  even  a  small  amount  of  lime  to  the  field  may 
greatly  hasten  nitrogen  transformation.  This  explains  in 
many  instances  the  beneficial  effect  of  applications  of  lime  to 
recently  drained  land  that  was  rather  wet  before  drainage. 

Nitrate  nitrogen  is  very  readily  lost  in  a  variety  of  ways 
from  the  soil.  The  surest  way  to  prevent  loss  is  to  have 
plants  growing  upon  the  land  all  of  the  time  during  the 
growing  season.     The  old  practice  of  allowing  land  to  lie 
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Mow  should  neyer  be  practised  from  the  standpoint  of  the 
nitrogen  supply.  The  aim  should  be  to  practise  thorough 
and  frequent  cultivation,  and  always  keep  a  crop  growing 
on  the  hud.  This  is  even  more  important  in  the  summer 
and  &I1  than  in  the  first  of  the  season. 

Hakdlino  and  Value  of  Farm  Manure. 

As  has  been  abeady  stated,  the  value  of  farm  manure  is 
frequently  greater  because  of  the  bacteria  it  supplies  to  the 
soil  than  because  of  the  plant  food  it  carries. 

There  is  less  loss  of  nitrogen  if  the  manure  is  applied 
about  as  soon  as  dropped  by  the  animals,  provided  it  can  be 
at  once  worked  into  the  soil. 

Storing  in  compact  and  well-moistened  piles  retards  fer- 
mentation and  reduces  loss  of  nitrogen. 

The  addition  of  litter,  as  straw,  etc.,  tends  to  allow  access 
of  air,  and  also  supplies  organic  matter  for  the  use  of  the 
lAcieria  as  food.  Such  additions  hasten  the  decomposition, 
incsiease  the  danger  of  loss  of  nitrogen  and  are  usually  not 
to  be  recommended.  For  the  same  reason,  it  is  better  not 
to  mix  horse  manure  with  that  frt)m  neat  stock. 

Where  practicable,  it  is  better  not  to  mix  the  urine  with 
the  solid  manure,  because  it  ferments  more  rapidly  and  in- 
creases the  danger  of  loss  of  nitrogen. 

Nitrate  of  soda  should  never  be  mixed  with  &rm  manure, 
as  the  bacteria  may  break  it  up ;  and  the  nitrogen,  if  set 
free,  will  escape  into  the  air  and  be  lost. 

Well-rotted  farm  manure  is  rich  in  nitrates,  and  should 
be  applied  at  such  times  that  the  loss  from  leaching  will  be 
at  a  minimum,  and  to  quick-growing  crops  that  will  speedily 
use  this  very  elusive  but  essential  form  of  nitrogen. 

In  order  to  get  the  best  effect  from  manure,  it  should, 
whether  applied  fresh  or  rotted,  be  evenly  spread.  Putting 
small  piles  in  the  field  and  spreading  from  these  is  a  bad 
practice.  Even  if  the  piles  are  not  allowed  to  remain  long 
before  spreading,  the  manure  will  be  very  unevenly  distrib- 
Qted.  Even  if  a  manure  spreader  is  not  used,  it  can  be 
better  distributed  by  shovel  from  the  cart  than  from  the 
ground. 


188  BOARD   OF  AGRICULTURE.     [Pub.  I>oc. 

Farm  manure  should  not  be  used  in  growing  a  crop  of 
legumes,  as  with  an  abundance  of  available  nitrogen  they 
will  make  use  of  this  and  not  acquire  nitrogen  from  the  &ir. 

The  addition  to  the  manure  heap  of  acids  to  fix  the  am* 
monia,  and  chemicals,  such  as  kainit,  acid  phosphate,  etc., 
will  delay  fermentation  and  prevent  loss  of  nitrogen  to  a 
considerable  extent.  With  the  exception  of  hen  manure,  it 
is  doubtful  if  such  treatment  will  in  most  cases  prove  eco- 
nomical. 

The  same  general  remarks  apply  to  compost  heaps  and  to 
composting  as  to  handling  manures.  There  is  a  very  de- 
cided advantage  to  the  fermentation  if  the  materials  in  the 
compost  are  frequently  shovelled  over  and  well  mixed. 

The  amount  of  compactness  desirable  will  depend  upon 
the  nature  of  the  materials  being  composted.  If  fermenta- 
tion is  not  proceeding  with  sufficient  rapidity  in  the  compost 
heap,  the  addition  of  manure  will  hasten  it,  because  of  the 
bacteria  thus  introduced  into  the  compost.  If  it  is  proceed- 
ing too  rapidly,  making  the  pile  more  compact  or  wetting 
the  pile  will  diminish  the  rapidity  of  fermentation. 

Addition  of  Nitrogen  to  the  Soil. 

In  the  early  spring  there  will  be  but  little  nitrate  nitrogen 
present  in  the  soil.  That  formed  the  preceding  season  will, 
if  it  has  not  been  taken  up  by  growing  plants,  be  apt  to  be 
either  lost  in  the  drainage  waters  or  carried  to  such  depths 
that  the  roots  of  the  small  plants  cannot  reach  it.  Hence  in 
the  early  spring  applications  of  even  small  amounts,  50  to 
100  pounds  per  acre,  of  nitrate  of  soda,  will  usually  prove 
profitable  on  all  crops,  with  perhaps  the  exception  of  the 
legumes,  —  peas,  beans,  clover,  etc.  If  used  in  connection 
with  farm  manures,  it  should  be  applied  separately  and  not 
mixed  with  the  manure.  This  will  reduce  the  chance  of 
loss  of  the  nitrate  by  the  action  of  decomposing  bacteria. 

The  way  to  obtain  nitrogen  for  the  soil  that  must  come 
more  and  more  into  practice  is  by  growing  leguminous 
crops.  Clover,  peas,  beans,  vetch  and  allied  plants,  which 
have  the  power,  by  aid  of  the  bacteria  which  form  root 
tubercles,  of  acquiring  atmospheric  nitrogen,  will  assume 
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in  the  fbture  much  more  prominence  than  in  the  past.  No 
rotaUon  on  the  fann  should  be  planned  which  does  not  in- 
clude one  or  more  crops  of  this  family  of  plants. 

If  the  proper  organisms  are  not  present  in  the  soil,  or  if 
the  root  tubercles  formed  are  not  large  and  vigorous,  the 
soil  must  be  inoculated  with  the  proper  organism,  in  order 
to  take  advantage  of  the  property  of  leguminous  crops  of 
acquiring  atmospheric  nitrogen.  The  announcement  given 
out  by  the  United  States  Department  of  Agriculture,  that 
they  had  discovered  a  proce.s8  whei'eby  cultures  containing 
the  proper  organisms  could  be  readily  distributed  in  the  dry 
state,  seems  to  have  been  premature.  While  experiments 
with  the  cultures  sent  directly  from  the  department  prior  to 
1905  seem  to  have  been  successful,  the  cultures  of  the  de- 
partment and  of  the  commercial  companies  were  not  reliable 
in  1905.  While  experimenters  are  still  at  work  upon  this 
problem,  and  there  is  every  reason  to  hope  for  the  ultimate 
success,  one  cannot  at  present  depend  upon  the  artificial 
cultures  either  of  the  department  or  of  the  commercial  com- 
panies for  the  inoculation  of  soil.  There  will  be  no  diffi- 
culty in  New  England  in  obtaining  sufficient  soil  from 
oear-by  fields  to  inoculate  such  plants  as  clover^  peas  and 
beans.  If  it  is  desired  to  grow  al&lfa  or  other  leguminous 
plants  not  commonly  grown  in  this  section,  recourse  must 
be  had  to  applying  soil  obtained,  usually  at  a  distance,  from 
fields  that  grow  the  desired  kind  of  plant  with  an  abundance 
of  root  tubercles. 

In  growing  legumes  when  the  proper  organism  is  present 
in  the  soil,  nitrogenous  fertilizers  should  not  be  applied. 
Phosphoric  acid  and  potash  should  as  a  rule  be  supplied 
quite  liberally. 

As  most  beneficial  bacteria  do  not  grow  in  an  acid  soil, 
the  addition  of  lime  is  often  very  helpful  in  growing  clover 
on  clover-sick  soil.  The  experiments  at  the  Rhode  Island 
Agricultural  Experiment  Station  show  that  lime  is  fre- 
quently of  great  benefit  on  soils  that  are  usually  not  con- 
sidered in  need  of  lime.  It  is  so  cheaply  and  readily 
applied  that  one  not  having  success  in  growing  legumes 
should  apply  it,  at  least  experimentally. 
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The  importance  of  a  rotation  of  crops  for  Massachusetts 
farmers  cannot  be  too  strongly  insisted  upon.  At  least  one 
crop,  and  if  the  rotation  extends  over  a  period  of  five  years, 
two  crops,  in  the  rotation  should  be  a  legume.  Whenever 
the  hay  grown  is  to  be  fed  on  the  farm,  mammoth  red  or 
alsike  clover  should  be  used  in  the  seed  mixture.  If  the 
land  will  not  grow  clover,  everything  should  be  done  to 
assist  this  crop,  such  as  using  lime  if  the  soil  is  acid,  and 
inoculating  the  soil  with  the  bacteria  that  form  root  nodules 
on  clover. 

Mr.  Augustus  Pratt  (of  North  Middleborough) .  What 
variety  of  clover  will  be  best  for  me  to  apply  to  some  fields 
on  which  I  now  have  a  rye  crop  ?  It  has  been  my  usual  cus- 
tom in  the  spring  of  the  year  to  put  my  harrow  on  and  put 
on  the  western  clover  seed,  which  I  buy  in  the  market  under 
that  name.  Is  there  any  better  clover  seed  for  me  to  apply 
than  that?  Will  it  be  worth  while  for  me  to  apply  any  of 
these  that  are  considered  a  little  doubtful  in  the  New  Eng- 
land climate  ?     I  have  no  difficulty  in  growing  clover. 

Dr.  Woods.     You  will  have  to  depend  upon  the  clover 
seed  which  comes  from  the  great  centres,  and  Chicago  is 
the  great  centre  of  the  country.     I  should  get  from  them  a 
seed  that  is  plump  and  heavy,  one  that  they  will  class  very 
high.     You  would  naturally  think  '* prime"  seed  ought  to  be 
all  right,  but  prime  is  the  fourth  grade  of  seeds,  so  you  will 
have  to  go  considerably  higher  to  get  the  seed  you  want. 
Both  the  dealers  and  the  farmers  are  a  little  ignorant  about 
the  quality  of  the  seed.     With  a  difference  in  price  of  two 
or  three  cents  a  pound,  perhaps  99  out  of  100  fiirmers  will 
take  the  lower  priced,  although  in  999  out  of  1,000  cases 
they  ought  to  take  the  higher  one,  l^cause  it  will  on  the 
whole,  be  a  more  economical  seed.     Choose  the  mammoth 
clover  or  the  red  clover.     Crimson  clover  is  an  annual,  and 
is  hardly  sure  in  our  winters*     It  grows  one  season  and 
blossoms,  but  if  you  sow  it  in  August  it  will  come  up  the 
next  spring  and  will  bloom  some  time  in  June,  and  then  you 
will  get  a  crop,  and  that  is  the  end  of  it, 
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Mr.  Pratt.  Some  two  years  ago  in  the  fall  I  seeded 
down  a  pieoe  of  red-top  and  timothj,  and  had  a  very  good 
catch;  had  an  excellent  crop  of  red-top  and  timothy  the 
following  season,  and  cut  it  off.  This  present  season  I  have 
cut  two  heavy  crops  of  clover ;  the  third  I  left.  I  have  not 
applied  clover  seed  to  it  at  any  time,  and  it  is  a  very  sur- 
prising fiict  to  me  that  the  timothy  was  all  gone  and  the 
heavy  crop  of  clover  came  early  in  this  last  season,  and 
after  cutting  that  off  there  followed  a  very  heavy  second 
crop. 

Dr.  Woods.  In  some  way  there  must  have  been  a  seed- 
ing of  clover  naturally,  or  the  seed  had  some  clover  in  it. 
The  first-year  clover  isn't  very  conspicuous,  particularly 
where  you  haye  a  very  heavy  growth  of  timothy ;  and  I 
suspect,  if  after  haying  you  had  looked  down  into  the 
stubble,  you  would  have  found  clover  all  through  it,  and 
that  later  it  came  on  and  got  the  upper  hand  of  the  grasses. 

Mr.  Pratt.  In  regard  to  these  rye  fields,  my  custom  is 
U)  put  on  the  smoothing  harrow  and  go  over  it  once  or 
twice,  so  as  to  lighten  up  the  soil,  and  then  sow  on  the 
seed.  What  fertilizer  would  you  advise  me  to  apply  in 
order  to  help  both  the  rye  crop  and  the  clover  crop  ? 

Ihr.  Woods.  Of  course  you  are  fertilizing  two  different 
kinds  of  crop  there.  For  the  clover  alone  you  would  want 
DO  uitrogen,  and  would  want  an  abundance  of  phosphoric 
acid  and  potash.  You  would  also  need  for  your  rye  some 
nitrogen.  I  should  say  let  the  rye  take  care  of  itself,  and 
then  put  on  a  mineral  fertilizer,  400  pounds  of  acid  phos- 
phate and  200  pounds  of  muriate  of  potash  to  the  acre. 

Question.  What  per  cent  of  the  manure  is  lost  by  haul- 
ing it  out  and  leaving  it  on  the  ground  in  small  heaps,  not 
spreading  it  until  spring?  How  much  more  loss  than  in 
leaving  it  in  the  open  cellar  till  spring? 

Dr.  Woods.  There  have  been  only  one  or  two  series  of 
experiments  made  on  that  line,  and  I  don*t  regard  them  as 
thoroughly  satisfisu^tory  ;  based  on  them,  20  per  cent  loss. 

Question.  How  much  more  if  the  manure  was  spread  on 
frozen  ground  in  the  foil  ? 
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Dr.  Woods.  That  would  depend  altogether  on  how  ikst 
the  fermentation  went  on.  The  rain  will  come  down,  and 
part  of  it  will  be  lost  in  the  surface  drainage.  If  it  is  on 
land  that  is  open  and  not  frozen,  it  will  go  down  in,  and 
if  it  doesn't  go  too  deep  it  is  there  ready  for  the  growing- 
plants.  Nitrogen  is  very  elusive,  and  under  some  conditions 
I  would  not  like  to  have  the  manure  on  the  ground  or  on  the 
snow.  Then,  on  the  other  hand,  it  sometimes  is  cheaper  for 
a  man  to  waste  nitrogen  than  it  is  to  waste  labor. 

Question.     You  seem  to  convey  the  idea  that  we  lose 
about  all  the  nitrogen  if  we  fall-dress  on  grass  land. 

Dr.  Woods.  Oh,  no,  sir ;  I  wouldn't  want  to  give  that 
idea  at  all,  because  we  usually  get  it  onto  our  grass  lands 
before  the  ground  freezes ;  or  we  may  get  it  on  so  late  that 
it  freezes  right  up  and  lies  there  perfectly  dormant  until 
spring,  when  the  frost  comes  out.  It  doesn't  all  get  away, 
by  any  means. 

Question.  I  gather  you  would  recommend  using  about 
150  pounds  of  nitrate  to  the  acre? 

Dr.  Woods.  On  ordinary  grass  lands.  If  you  had  a 
large  amount  of  clover,  you  would  have  to  decide  whether 
you  wanted  to  develop  your  clover ;  and  if  you  wanted  to 
get  free  nitrogen  from  the  air,  you  shouldn't  use  very 
much  nitrate.  With  the  grasses  I  think  nitrate  will  pay 
every  time. 

Mr.  Pratt.  I  put  my  top-dressing  on  with  the  manure 
spreader,  and  on  one  field  which  I  top-dressed  I  had  very 
good  results.  The  manure  was  the  same,  taken  from  the 
same  stable.  On  the  other  field,  I  don't  know  why,  but  I 
got  no  larger  crop  than  I  did  the  year  before,  and  it  seemed 
to  me  that  I  lost  my  dressing  entirely.  One  piece  was 
lower  than  the  other.  The  lower  piece  of  ground  gave  me 
the  best  results.  Is  there  any  estimate  how  much  we  lose 
by  top-dressing,  instead  of  putting  it  onto  the  soil  and  work- 
ing it  in  ? 

Dr.  Woods.  No,  sir ;  I  don't  know  that  there  are  any 
definite  figures  for  that. 

Mr.  J.  F.  Burt  (of  Easthampton ) .  When  I  was  a  young 
man  I  thought  I  knew  all  about  the  manure  question  ;  and 
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later  on  I  listened  to  Professor  Sanboi*n  up  in  New  Hamp- 
dhire,  who  says  we  must  spread  on  our  manure  any  time  we 
have  time,  in  which  case  we  don't  lose  any  of  it.  Then  it 
!«eeins  there  is  another  matter.  I  thought  I  was  doing  a 
fine  thing  when  I  mixed  my  horse  manure  with  the  other 
manare,  and  let  it  go  down  into  the  barn  cellar.  I  have 
even  bought  quite  a  good  deal  of  horse  manure  and  put  it 
in,  and  put  the  hogs  on  it.     Now,  that  is  all  wrong. 

Dr.  Woods.  Perhaps  not.  While  the  addition  of  the 
horse  manure  will  tend  to  increase  the  nitrification,  your 
hogs  are  keeping  it  compact,  so  you  haven't  nearly  the 
dang^  of  loss  that  you  have  under  other  conditions,  al- 
thoogh  there  will  be  some  loss  in  connection  with  it.  We 
can't  handle  manure  in  any  way  without  meeting  some  loss, 
and  every  man  has  got  to  work  the  matter  out  to  fit  his 
own  individual  situation.  Very  likely  you  are  so  situated 
that  that  particular  thing  you  have  been  doing  has  been  the 
best  thing  to  do.  It  is  very  possible,  if  you  are  hiring  men 
by  the  year  and  own  the  teams,  that  you  can  better  afford 
to  do  that,  even  at  the  loss  of  some  of  the  nitrogen. 
That  is  a  question  of  dollars  and  cents,  and  it  is  for  each 
man  to  make  his  own  decision.  All  the  chemist  and  the 
bacteriologist  can  tell  you  are  the  changes  that  take  place, 
and  then  you  must  decide  for  yourself  what  you  will  do  in 
your  own  particular  case. 

Question.     If  it  freezes  up  there  is  no  loss  ? 

Dr.  Woods.  The  loss  would  be  greatly  reduced  from 
what  it  would  be  if  we  had  an  open  winter.  When  I 
b^n  experiment  station  work,  twenty-five  years  ago,  I 
thought  I  understood  this  theory  of  chemical  handling  of 
fertilizers  and  crops.  It  figured  right  out,  and  I  had  no 
hesitancy  in  answering  questions.  If  a  man  sent  me  the 
tation  that  he  was  feeding,  I  would  tell  him  whether  it  was 
a  good  or  bad  one,  and  how  to  correct  it.  In  some  things 
you  can  do  that ;  but  each  man  has  got  to  find  out  from  his 
own  experience.  It  is  probably  true  that  we  do  not  know 
as  much  now  as  we  knew  positively  twenty-five  years  ago. 
Bat  don't  forget,  gentlemen,  that  we  are  making  enormous 
advances,  because  it  is  a  great  deal  better  not  to  know 
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things   that  are   so,   than   it  is  to   know  things  that    sure 
not  so. 

Question.     Would  you  advise  the  farmers  of  Massacliu- 
setts  to  sow  alfalfa? 

Dr.  Woods.     Why,  if  a  man  likes  to  play  with  a  thing, 
yes ;  but  don't  sow  alfalfa  to  the  extent  that  you  are  going 
to  depend  on  it  for  bread  and  butter,  or  for  milk,  for  the  first 
year.    About  fourteen  years  ago,  in  Connecticut,  when  I  was 
with  a  station  there,  we  tried  alfalfa  as  thoroughly  as  ^ve 
knew  how.     We  imported  soil  containing  root  nodules,  or 
containing  the   bacteria  that  foim   root  nodules,  and   \re 
couldn't  make  the  alfalfa  survive  our  winters.     I  suppose 
you  will  find  along  Long  Island   Sound  now  and  then  an 
alfalfa  plant  that  has  stayed  all  these  dozen  or  fifteen  years. 
As  there  has  been  a  great  interest  in  alfalfii  ai*oused  in  New 
England,  three  years  ago  we  began  experiments  with  it  in 
Maine.     I  didn't  know  but  it  would  grow  in  that  beautiful 
region  that  we  call  the  ''Garden  of  Maine,"  the  north-east 
corner  of  it.     It  is  an  elegant  piece  of  land ;  all  it  needs  is 
climate.      The   snow  comes  before  the   frost,   ordinarily, 
and  so,  singularly  enough,  in  that  very  northern  altitude 
we  have  almost  no  frost  in  the  ground.     It  is  naturally 
underdrained  by  a  broken  ledge,  so  the  moment  the  snow 
goes  in  the  spring  it  is  ready   to   work.     I   didn't  know 
but  alfalfa  might  persist  through  the  winters,  under  those 
conditions.     In  Colorado,  when  they  want  to  get  rid  of  an 
alfalfa  field,  — it  is  very  tough  stuff  to  plow,  the  roots  being 
bigger  than  your  finger  and  hard  to  break,  —  they  flood  it 
with  water  and  leave  it  for  about  twenty-four  or  forty-eight 
hours,  and  if  by  any  possibility  they  can  get  a  little  freeze, 
it  is  sure  to  kill  the  alfalfa.     You  know  we  get  those  condi- 
tions in  central  and  southern  New  England,  and  so  we  at- 
tributed the  loss  of  our  alfalfa  in  Connecticut  to  that.     We 
are  trying  it  in  Maine,  but  haven't  met  with  a  great  deal  of 
success  yet.     It  is  hard  stuff  to  get  to  grow.     You  have  to 
learn  the  culture  of  it.     It  is  not  as  simple  as  the  ordinary 
crops  we  grow.     I  sent  out  a  lot  of  seed   this  year,  and 
about  20  per  cent  of  farmers  succeeded  in  getting  a  stand. 
I  suppose  next  year  about  5  per  cent  of  those  will  have 
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dometMng  to  go  into  next  winter  with.  And  still,  alfalfii  on 
a  dairy  farm,  if  it  can  be  established,  would  be  a  very  good 
thing ;  and  a  man  who  can  afford  to  do  it,  and  doesn't  fool 
with  more  than  a  quarter  or  a  half  acre  may,  during  the 
next  ten  or  fifteen  years,  master  it,  and  if  he  does,  it  will  be 
a  very  valuable  thing.  Not  to  grow  it  in  1905  and  1906, 
but  to  grow  it  right  along  to  1910  or  1915  is  the  aim. 

lion.  Wm.  R.  Sessions  (of  Springfield).  A  few  days  ago 
I  heard  of  a  gentleman  within  ten  miles  of  our  Agricultural 
College  who  said  he  had  had  alfalfii  on  his  place  for  years, 
and  had  plowed  it  and  couldn't  get  it  out ;  that  the  state- 
ment that  it  couldn't  be  grown  was  ridiculous,  for  he 
couldn't  get  rid  of  it. 

Dr.  Woods.  At  our  college  we  are  told  very  much  the 
same  story  you  tell  us.  I  wish  some  expert  would  examine 
into  the  condition  of  this  gentleman  who  says  he  can't  get 
rid  of  it.  The  last  time  I  had  the  pleasure  of  speaking 
before  this  Board  I  heard  a  man  down  in  Newburyport,  I 
think,  —  it  was  down  that  way  somewhere,  —  say  that  he 
had  grown  al&lfa,  and  found  it  an  enormous  success.  lie 
n'as  a  dairy  farmer,  and  it  was  a  thing  beyond  all  compare. 
I  wrote  him,  and  didn't  get  anything  very  satisfitctory,  so  I 
went  to  see  him.  He  wasn't  growing  any  alfalfa  then.  He 
told  me  he  had  grown  it,  and  it  had  been  a  great  success. 

Mr.  Pratt.  What  kind  of  soil  would  you  recommend  to 
try  it  on  ? 

Dr.  Woods.  Naturally  well  drained  to  a  good  depth. 
Al&lfia  won't  get  along  with  wet  feet  any  better  than  I  will. 
For  instance,  talking  with  a  man  —  I  think  it  was  yester- 
day— about  the  matter,  he  said  he  started  some  and  it  grew 
right  off,  very  fine  the  first  season,  but  the  latter  part  of  the 
season  it  died.  Then  he  saw  he  had  placed  it  on  land  that 
was  underlaid  with  hard-pan,  and  when  the  roots  struck  the 
bard-pan  they  died.  It  was  all  right  before  it  got  to  the 
depth  where  there  wasn't  any  drainage ;  then  out  it  went. 
Place  it  preferably,  I  should  say,  on  a  hillside,  so  the  water 
won't  stand  on  the  surface,  and  not  a  shallow  soil ;  the  sub- 
soil must  be  10  or  12  feet  deep. 

Mr.  Pratt.    And  what  time  in  the  year  would  you  sow  it? 


196  BOARD   OF   AGRICULTURE.     [Pub.  Doc. 

Dr.  Woods.  Spring,  in  this  climate,  without  any  doubt. 
I  say  it  unhesitatingly,  because  we  tried  it  both  in  Connecti- 
cut and  Maine.  I  say  as  early  as  the  land  can  be  broken 
and  put  in  proper  shape.  You  should  have  begun  last 
spring,  and  fallowed  it  and  kept  it  free  from  weeds  all 
summer.  You  will  have  to  get  rid  of  your  weeds  when  you 
grow  alfalfa.  When  it  gets  up  about  6  inches  high,  if 
there  are  many  weeds  in  it,  get  out  your  mowing  machine. 
It  stands  a  large  amount  of  trimming  like  that,  so  you  had 
a  great  deal  better  keep  it  mown  feirly  close  in  order  to 
keep  the  weeds  out  of  it. 

The  Chair.  This  matter  of  growing  alfalfa  has  been 
discussed  a  good  deal  during  the  last  few  years,  and  I 
believe  that  all  the  time  we  spend  here  discussing  it  now  is 
simply  wasted.  I  don't  believe  we  will  ever  make  a  success 
of  it  here  in  New  England. 

Dr.  Woods.  May  I  see  the  hands  of  the  men  who  tried 
son  inoculation  for  legumes  last  year?  What  do  you  think 
was  your  success  ? 

Mr.  C.  B.  BucKLEv  (of  Northborough) .  I  tried  a  crop  of 
Canfield  beans.  I  see  no  success  at  all  attending  the  opera- 
tion. In  fact,  the  piece  that  I  sowed  inoculated  beans  on 
was  not  in  as  good  condition  a.s  a  piece  adjoining  on  which 
I  had  an  excellent  crop  of  uninoculated  peas,  for  the  reason, 
I  concluded,  that  I  had  made  a  mistake  in  preparing  it,  or 
some  other  such  reason.  I  also  received  from  Professor 
Brooks  of  the  Agricultural  College  a  quantity  of  inoculated 
soil,  upon  which  I  grew  a  field  of  3^^  acres  of  soy  beans, 
and  there  I  had  an  excellent  crop. 

Mr.  Sessions.  A  friend  of  mine  the  other  day  made  this 
statement.  In  his  garden  of  peas  he  applied  this  bacteria 
according  to  directions.  He  had  quite  a  garden  of  peas  and 
they  did  exceedingly  well,  the  vines  remaining  green  all 
through  the  season,  when  on  an  experimental  area  near  by 
they  turned  yellow  as  soon  as  the  first  peas  got  ripe,  and  all 
his  neighbors'  vines  turned  yellow.  His  remained  green 
and  were  luxuriant  through  the  season,  so  that  he  got  the 
benefit  of  the  last  of  the  setting  of  the  peas,  and  it  was  an 
excellent  success,  he  considered.     He  is  a  reliable  man. 
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Dr.  Woods.  That  might  very  likely  have  been  exactly 
a3  the  man  thonght  it  was.  Still,  men  not  in  the  habit  of 
inaking  experiments  make  mistakes.  The  president  of  our 
imiTersity  has  his  own  private  farm,  and  he  told  me  that 
bay  he  got  from  20  pounds  of  inoculated  clover  was  vastly 
superior  to  what  he  got  from  20  pounds  of  uninoculated.  I 
went  there  and  found  the  clover  on  the  inoculated  side  was 
about  twice  as  tall  as  that  on  the  uninoculated.  But  I  went 
two  rods  ftrther  over  on  that  piece,  and  the  clover  wasn't 
any  better  tiian  it  was  there.  There  happened  to  be  some- 
thing running  right  through  that  patch  of  clover,  and  a  man  j 
not  used  to  expmmenting  would  think  simply  of  one  thing. 
It  wasn't  so  on  the  whole  field,  it  was  simply  some  accident 
of  soil  that  caused  that. 

I  haven't  any  doubt  that  the  inoculating  of  soil  for 
legumes,  where  we  haven't  grown  that  particular  kind  of 
crop,  is  going  to  be  of  very  great  practical  importance.  I 
am  only  sorry  that  the  cotton  culture  method  hasn't  as  yet 
dolred  the  problem,  because  in  such  a  large  percentage  of 
cases  their  culture  didn't  carry  the  fight  organisms.  But 
I  tliink  we  are  on  the  right  line,  and  are  going  to  have  great 
success  in  the  near  future. 

Mr.  G.  S.  CoE  (of  Natick).  I  bought  some  pea  culture 
last  spring  that  came  from  Pennsylvania,  and  I  soaked  some 
peas  in  it  as  directed,  and  also  soaked  some  cow  peas.  I 
bad  used  the  cow  peas  the  year  before  as  an  experiment, 
and  didn't  get  any  vines  big  enough  to  raise  pods  on  them. 
This  year  I  used  the  culture  on  the  cow  peas  and  the  garden 
peas  both,  and  planted  them  near  together,  and  I  must  say 
that  I  believe  that  the  vines  from  the  culture-soaked  peas 
wete  more  than  three  times  as  heavy  as  those  where  the 
peas  were  not  soaked ;  and  the  cow  peas  were  big  enough 
and  grew  rank  enough,  so  that  I  got  dry  seed,  which  I  have 
saved.  On  the  same  land  last  year  I  couldn't  get  a  pod.  I 
don't  know  as  the  culture  had  anything  at  all  to  do  with  it, 
but  for  some  reason  or  other  I  must  say  I  had  a  splendid 
crop. 

Dr.  Woods.  Did  you  look  at  the  roots  to  see  if  they  had 
any  root  nodules  on  them  or  not? 
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Mr.  CoE.     I  did  not. 

Dr.  Woods.  Don't  misunderstand  me  to  say  that  all 
the  cultures  sent  out  last  year  were  &ilures,  because  they 
were  not ;  but  they  were  not  reliable,  so  many  of  them  -were 
failures,  —  perhaps  two  good  ones  in  eighteen  bad  ones. 
It  may  have  been  perfectly  possible,  of  course,  that  those 
were  all  right. 

The  Ohair.  Do  you  think  the  bacteria  sent  out  did  any 
harm?     Does  its  age  make  any  difference? 

Dr.  Woods.  No  ;  all  it  is  necessary  to  do  is  to  wet  the 
seed  in  so  much  water  and  then  dry  it  right  out,  and  if  the 
seed  was  thoroughly  dried,  it  would  keep  indefinitely.  If 
used  right  off,  it  would  help  germination  slightly. 

The  Chair.  Didn't  it  do  better  in  the  south  than  in  the 
north? 

Dr.  Woods.  Naturally  so,  because  most  of  our  soil  is 
already  stocked  with  the  right  bacteria  for  the  kind  of  crops 
we  grow  up  here  ;  and  they  sent  down  to  the  sandy  soil  and 
inoculated  on  that  particular  soil,  and  got  better  results  than 
in  the  north.  I  doubt  if  99  men  out  of  100  here  would 
ever  be  any  better  off  in  New  England  if  they  had  all  the 
cultures  they  wanted  given  to  them  free  for  the  use  of  clover, 
because  more  than  99  per  cent  of  our  land  is  already  stocked 
with  the  organism ;  but  where  we  haven't  it,  it  wants  to  be 
brought  in,  of  course. 

Mr.  CoE.  Then  why  is  it  we  can't  get  clover  every 
year? 

Dr.  Woods.  The  use  of  any  mineral  fertilizer  will  have 
a  tendency  to  bring  in  and  stimulate  the  growth  of  clover. 
The  Department  of  Agriculture  investigation  showed  be- 
yond question  that  in  order  to  get  the  best  effects  from  nitro- 
gen-gathering plants  it  is  necessary  to  grow  them  on  soils 
that  are  deficient  in  available  nitrogen.  When  you  apply 
the  mineral  fertilizers,  that  tends  to  help.  On  such  land  as 
you  have  been  talking  about  you  will  probably  be  helped 
with  some  alkali,  —  such  as  wood  ashes  or  lime. 

The  Chair.  The  reason  I  asked  that  question  is,  last 
spring  we  sold  several  hundred  lots  of  that  bacteria,  and  we 
advised  it  simply  as  an  experiment.     Some  time  ago  we  sent 
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oat  something  like  100  letters,  asking  for  reports  on  it,  and 
we  have  quite  a  collection.  Out  of,  I  should  judge,  50  re- 
ports tiiat  we  received,  I  think  there  are  not  over  8  or  10 
that  are  fiakvorable.  A  large  majority  of  them  could  see  no 
benefit  whatever,  and  some  of  them  wrote  across  the  bottom, 
"Nothing  but  a  humbug."  Others  thought  the  crop  was 
not  as  good,  and  they  laid  it  to  the  action  of  this  bacteria. 
That  is  why  I  wanted  to  ask  this  question,  —  whether  there 
was  any  harm  in  it,  — for  my  own  satisfaction.  I  could  see 
none  myself,  but  a  very  large  majority  of  the  reports  was  to 
the  effect  that  it  was  of  no  great  benefit.  I  think  one  of  the 
great  causes  of  this  whole  thing  last  year  was  the  exorbitant 
and  outrageous  statements  made  in  newspapers  and  magazines 
in  regard  to  what  might  be  expected  of  it.  It  was  simply 
unreasonable,  and  I  don't  know  as  we  should  ever  have  be- 
lieved it.  The  attempt  to  force  the  crops  ahead  last  spring 
—potatoes  and  corn,  and  every  other  known  crop  —  with 
that  bacteria  simply  convinced  us  that  people  got  an  idea 
from  reading  these  articles  in  the  newspapers  and  magazines 
that  for  50  cents  or  $1  they  could  get  a  crop  of  potatoes 
or  com,  or  anything.  The  statements  were  misleading,  and 
I  think  the  doctor  has  explained  the  matter  so  we  will  know 
much  more  about  it. 

Question.  Did  you  keep  the  culture  on  hand,  or  send 
for  it? 

The  Chair.  Sent  for  it  in  nearly  every  case.  We  did 
not  cany  it  in  stock. 

Mr.  H.  M.  Howard  (of  West  Newton).  Mr.  Chairman, 
ladies  and  gentlemen,  I  was  very  much  pleased  with  the 
lecture  this  morning.  This  question  of  inoculating  the  soil 
is  one  which  I  have  very  carefully  studied.  Nitrogen  is 
voy  essential  to  the  production  of  very  early  crops ;  but 
the  speaker  told  us  that  nitrification  begins  slightly  in  the 
spring,  and  as  the  heat  increases  above  37°  he  says  the  nitri- 
fication increases,  and  therefore  he  recommends  the  applica- 
tion of  nitrate  of  soda  in  small  quantities  early  in  the  season. 
He  recommended  the  compact  method  of  manure  piling,  and 
if  we  would  take  particular  notice  at  that  point  and  keep 
our  manure  piles  compact  during  the  winter  and  overhaul 
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them  twice  in  the  spring,  the  nitrification  begins  in  that 
manure  pile  long  before  it  does  out  doors  in  the  field,  and 
develops  the  nitrates  so  that  when  we  apply  it  to  our  early 
crops  the  nitrates  are  immediately  available  and  the  crops 
the  finest.  Another  point  which  the  speaker  made,  and 
which  I  thought  was  very  fine,  is  the  intensive  cultivation 
which  he  recommended.  It  lets  the  air  into  the  soil,  and 
oxygen  is  essential  to  nitrification.     Is  that  correct? 

Dr.  Woods.     Yes,  sir ;  that  is  correct. 

Mr.  Howard.     I  think  those  are  very  fine  points,   that 
we  should  let  the  air  into  the  soil  to  sweeten  it ;  and  don't 
be  led  astray  with  the  idea  you  are  losing  nitrogen  by  putr- 
ting  bedding  under  your  animals  and  getting  it  into  your 
manure.     You  are  letting  the  air  into  the  soil  by  the  use  of 
this  horse  manure,  and  you  are  doing  more  good  than  you 
can  ever  lose  through  tlie  loss  of  nitrogen.     You  are  really 
helping  the  soil  to  develop  its  nitrogen,  and  putting  it  where 
it  will  be  of  benefit  to  you.     In  using  fall  manure  I  would 
say  that  I  think  there  is  very  little  loss  from  fall  manuring 
where  it  can  be  plowed  in.     But  where  the  crops  raised  are 
those  which  you  want  early  in  the  season,  it  would  pay  the 
farmer  far  better  to  pile  his  manure   and   overhaul    it   in 
the  spring  and  apply  it  then,  because  the  nitrates  are  there 
ready  for  the  crop. 

Question.  We  have  a  piece  of  low  ground  which  is 
largely  composed  of  vegetable  matter.  When  we  plow  it, 
it  turns  over  dark  colored.  What  kind  of  manure  or  fertil- 
izer can  I  put  on  that  to  the  best  advantage  ?  I  can  guess 
tliat  ashes  might  be  good ;  I  can  guess  that  stable  manure 
might  be  good  ;  I  can  guess  that  hen  manure  might  l>e  good. 
I  have  those  fertilizers.  Which  of  those  three  fertilizers 
that  I  have  mentioned  would  be  best  for  me  to  use  ? 

Dr.  Woods.  It  is  hard  for  me  to  answer  that,  without 
knowing  a  little  more  about  the  low  ground  than  I  do ;  but 
the  chances  are,  if  it  hasn*t  been  thoroughly  well  drained,  it 
will  be  a  little  acid,  and  consequently  ashes  and  lime  w^ould 
help  that.  If  deficient  in  nitrogen-transfonuing  organisms, 
stable  manure  Avould  probably  give  i-eturns  far  beyond  any 
manurial  value  that  is  in  the  manure  itself  because  of  the 
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bacteria.  If  deficient  in  minerals,  you  would  have  to  add 
some  phosphoric  acid  and  potash  to  it. 

Mr.  Howard.  What  is  the  value  of  the  nitrogen  which 
is  in  the  clover  crop  as  grown  ? 

Dr.  Woods.  You  mean  as  a  fertilizer,  if  it  were  plowed 
under  green?  Organic  nitrogen  in  that  form  is  quite 
readily  available  for  plants.  K  it  goes  under  ground,  there 
are  usually  ferments  enough  that  commence  and  break  it 
down  very  speedily.  I  shouldn't  hesitate  to  say,  of  green 
clover  plowed  in,  that  the  nitrogen  would  be  worth  as  much 
as  that  of  cotton-seed  meal,  for  instance. 

Mr.  Henry  A.  Turner  (of  Norwell).  Suppose  it  isn't 
plowed  in,  but  allowed  to  remain  on  the  surface ;  do  you  get 
the  benefit  of  the  nitrogen  ? 

Dr.  Woods.     Never  plowed  in  ? 

Mr.  Turner.     Not  to  plow  it  in  at  all. 

Dr.  Woods.  Why,  you  will  get  the  benefit  from  that 
which  is  accumulated  in  the  roots,  but  you  will  get  but  very 
little  benefit  from  the  tops. 

Mr.  Sessions.  The  Board  of  Agriculture  and  other 
friends  who  have  met  here  and  enjoyed  these  meetings  are 
under  extreme  obligations  to  the  two  organizations  which 
have  invited  us  here,  the  Worcester  County  Horticultural 
Society  and  the  Worcester  Agricultural  Society.  There  are 
very  few  organizations  that  can  offer  such  beautiful  accom- 
modations as  has  the  horticultural  society  to  us  here.  This 
hall  is  one  of  the  very  best  in  the  city  for  meetings  of  this 
kind.  But  I  want  to  emphasize  also  the  fact  that  the  loca- 
tion of  this  meeting  is  in  the  midst  of  a  community  that 
takes  an  interest  in  such  meetings,  as  is  proved  by  the  at- 
tendance we  have  had  here  through  these  three  days.  But 
I  arose  to  move  a  hearty  vote  of  thanks  to  the  two  societies 
as  hosts  of  this  Board  and  its  friends  in  the  invitations  which 
have  been  extended  to  us. 

Mr.  Pratt.  I  wish  to  second  the  motion  by  saying  that 
I  believe  we  understand  that  everything  has  been  done  by 
the  citizens  and  the  societies  to  make  our  stay  hero  pleasant. 

Unanimous  vote. 
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Mr.  C.   W.  Wood   (of  Shrewsbury).     Mr.  Chairman, 
ladies  and  gentlemen  :  Those  of  you  who  know  the  gentle- 
men upon  the  platform  connected  with  the  Board  are  inrell 
aware  that  they  never  do  any  talking  when  they  can   get 
some  other  fellow  to  do  it  for  them ;  and  so  I  have  been 
asked  to  extend  to  you  an  invitation,  or,  in  other  words, 
after  a  conference   with    the    secretary   of   the   Board,    I 
requested   him  to  extend  it  to  you,  and  he  is  now  asking 
me   to   come   in   and    expatiate   upon   that  invitation.       I 
don't  know  that  I  need  to  do  this.     Therefore  I  will  simply 
say  that  Mrs.  Wood  joins  me  in  extending  to  every  lady 
and    gentleman    here  and    their  friends    an    invitation    to 
visit  Crescent   Farm  this    afternoon.      And  lest  you  may 
be    induced    to    go  down    there    under   a    misrepresenta- 
tion  or  delusion,  I  desire  to   say   to   you  that  you    will 
find  there  not  an  exhibition  of  elegance  and  expenditure 
such  as  the  ordinary  farmer  cannot  indulge  in.     You  are 
well  aware  that  many  gentlemen  engaged  in  other  vocations 
in  life,  who  earn  a  great  deal  of  money  in  the  cities,  fre- 
quently find  it  convenient  to  go  into  the  country  to  spend 
it.     Now,  it  is  delightful  to  visit  such  places ;  it  is  delights 
ful  to  see  the  elegance  attendant,  and  the  care  and  treatment 
of  the  animals ;  it  is  very  pleasant  to  see  work  done  in  that 
manner ;  but  we,  all  of  us  who  are  farmers,  go  home  saying 
to  ourselves,  *'  That  is  not  practical ;  we  can't  do  that,  and 
we  know  very  well  that  it  doesn't  pay."     Now,  you  are  not 
invited  this  afternoon  to  visit  such  a  place.    You  are  invited 
to  visit  a  place  where  we  think  you  will  be  given  an  example 
of  practical  and  fundamental  principles.     The  three  impor- 
tant factors  that  influence  us  in  the  conduct  of  the  farm  are 
absolute  cleanliness,  regularity  and  kindness.      That,  with 
intelligence,  to  our  mind  makes  the  ideal  country  home,  or, 
in  other  words,  just  such  a  home  as  every  farmer  ought  to 
have.     You  will  find  nothing  there  beyond  the  reach  of  the 
ordinary  farmer  who  obtains  his  living  from  the  soil  he  cul- 
tivates.    It  has  been  our  aim  and  object,  if  possible,  to 
exhibit  to  those  surrounding  us  an  object  lesson  of  what  the 
farmer  should  do.     We  hope  we  shall  be  able  this  afternoon 
to  convince  you  that  we  have  to  some  little  degree  attained 
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oar  ambition  in  that  direction.  You  will  do  us  great  kind- 
ness, and  it  will  be  a  great  pleasure  to  us,  if  every  one  of 
yoa  wUl  go  down  this  afternoon.  The  cars  leave  in  front 
of  this  hall  at  twenty-five  minutes  past  1.  You  will  be 
tweDty-one  minutes  going  down,  reaohing  the  iarm  at  2 
o'clock,  where  you  will  be  asked  to  view  both  the  inside  of 
the  bam  and  the  inside  of  the  house.  We  hope  that  it  may 
give  yon  some  new  inspiration,  and  perhaps  lead  your 
mind  to  some  new  ambitions. 

Those  who  live  in  Boston  can,  if  they  prefer,  continue  on 
the  electric  car  for  thirty-five  minutes  into  Boston,  getting 
into  Boston  as  quickly  as  if  they  returned  to  Worcester  and 
took  the  steam  cars.  It  is  possible  to  go  down  and  back  in 
two  hours ;  but  we  hope,  however,  that  you  will  see  enough 
to  occupy  your  attention  so  that  you  will  &vor  us  with  just 
a  little  longer  visit. 

Adjourned  ffine  die  at  12.10  p.m. 

A  krge  number  of  those  present  at  the  forenoon  session 

availed  themselves  of  the  opportunity  to  visit  Crescent  Farm 

in  Shrewsbury,  and  left  there  with  feelings  of  gladness  that 

they  had  been  led  to  accept  Mr.  and  Mrs,  Wood's  kind 

invitation.    The  weather  was  mild,  and  the  conditions  for 

Ae  excursion  were  delightful.     The  inspection  of  the  farm 

proved  a  source  of  pleasure,  and  the  attentions  of  the  host 

and  hostess  were  greatly  enjoyed. 
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In  accordance  with  the  provisions  of  chapter  lY.  of  the 
by-Iawd,  the  Board  met  at  the  office  of  the  secretary,  in 
Boston,  on  Tuesday,  Jan.  9,  1906,  at  11  o'clock  a.m.,  it 
bein^  the  Tuesday  preceding  the  second  Wednesday  of  Jan- 
uary. The  Board  was  called  to  order  by  Second  Vice- 
President  Augustus  Pratt. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
K^way,  Bursley,  Burt,  Damon,  Danforth,  Albert  Ells- 
worth, J.  L.  Ellsworth,  Jewett,  Kilboum,  Leach,  Mason, 
Xye,  Paige,  Pease,  Peters,  Porter,  Pratt,  Reed,  Richardson, 
Ross,  Shaylor,  Spooner,  Turner,  Williams  and  Worth, 

Records  of  special  business  meetings  of  the  year,  also  rec- 
ords of  the  executive  committee,  read  and  approved. 

The  executive  committee,  as  committee  on  credentials, 
by  Mr.  Kilboum,  chairman,  reported  the  list  of  qualified 
members  of  the  Board  for  1906.  The  newly  constituted 
members  are  as  follows  :  — 

At  large,   appointed    by    the   Governor,    Gen.    Francis   H. 
Appleton  of  Peabody. 
Elected  from  the  — 

Amesbury  and  Salisbury  Society,  J.  J.  Mason  of  Amesbury. 

Hampshire,  Franklin  and  Hampden,  William  A.  Bailey  of 
Northampton. 

Blackstone  Valley,  Samuel  B.  Taft  of  Uxbridge. 

Hingham,  Edmund  Hersey  of  Hingham. 

Housatonic,  Edwin  L.  Boardman  of  Sheffield. 

Marshfield,  H.  A.  Oakman  of  Marshfield. 

Massachusetts  Horticultural,  William  H.  Spooner  of  Jamaica 
Plain.  ' 

Hoosac  Valley,  A.  M.  Stevens  of  Williamstown. 

Massachusetts  Society  for  Promoting  Agriculture,  N.  I, 
Bowditch  of  Framingham. 
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Nantucket,  H.  G.  Worth  of  Nantucket. 
Weymouth,  Q.  L.  Reed  of  South  Weymouth. 
Worcester  East,  W.  A.  Kilboum  of  South  Lancaster. 

The  committee  reported  that  a  protest  had  been  filed 
against  the  acceptance  of  the  credential  of  the  deleg&te 
elected  by  the  Eastern  Hampden  Agricultural  Society, 
which  credential  and  protest  were  by  vote  referred  to  the 
executive  committee. 

Voted^  That  the  rest  of  the  report  of  the  committee  on 
credentials  be  accepted  and  adopted. 

The  secretary  read  his  annual  report,  which  was  accepted 
by  unanimous  vote. 

On  motion  of  Mr.  Jewett,  it  was 

Votedy  That  a  conmiittee  of  five  be  appointed  by  the 
Chair  to  consider  and  act  upon  that  part  of  the  secretary's 
report  which  refers  to  the  codification  and  revision  of  the 
agricultural  laws. 

Later  in  the  day  the  Chair  appointed  Messrs.  Jewett, 
Spooner,  Ross,  Kilbourn  and  Bursley  as  the  committee, 
which  appointments  were  confirmed  by  vote  of  the  Board. 
Also,  by  vote,  the  secretary  was  added  to  the  committee. 

The  report  of  the  Dairy  Bureau  was  read  by  the  general 
agent,  Mr.  Harwood,  and  was  accepted  and  adopted. 

At  12.30  o'clock  the  Board  adjourned  to  2  p.m. 

The  Board  was  called  to  order  by  Mr.  Pratt  at  2.10  p.m. 

Mr.  Kilbourn,  for  the  executive  committee,  reported  that 
a  hearing  on  the  matter  of  the  Eastern  Hampden  Agricul- 
tural Society  would  be  held  at  3  o'clock. 

The  committee  on  Massachusetts  Agricultural  College,  by 
Mr.  Bursley,  chainnan,  presented  a  written  repoil,  which 
was  accepted  and  adopted  as  the  report  of  the  Board  of 
Overseers  to  the  Legislature, 
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The  committee  on  experiments  and  station  work,  by  Mr. 
Spooner,  chairman,  presented  a  written  report,  which  was 
accepted  and  adopted. 

General  Appleton,  for  the  conmiittee  on  forestry,  roads 
and  roadside  improvements,  reported  that  no  written  report 
had  been  prepared,  giving  reasons  therefor,  and  asked  leave 
to  report  at  a  later  date  to  the  executive  committee,  which 
request  was  granted  by  vote  of  the  Board. 

The  committee  on  institutes  and  public  meetings,  by  Mr. 
Hersey,  chairman,  presented  a  written  report,  which  was 
accepted  and  adopted. 

The  eighth  semiannual  report  of  the  chief  of  the  Cattle 
Bureau  was  presented  by  Dr.  Peters,  who  read  a  portion  of 
the  same,  and  the  report  was  accepted. 

The  State  Forester,  Mr.  Akemian,  presented  a  verbal  ex- 
tract of  his  report  to  the  Legislature. 

At  3  o'clock  a  hearing  was  held  on  the  question  of  the 
acceptance  of  the  credential  of  Mr.  O.  E.  Bradway,  he 
claiming  to  be  the  accredited  delegate  from  the  Eastern 
Hampden  Agricultural  Society.  This  claim  was  disputed 
by  }tli,  A.  C  Stoddard,  who  stated  that  he  had  been  chosen 
as  the  delegate  at  the  regular  annual  meeting  of  said  society. 
The  matter  was  heard  somewhat  at  length,  when,  on  motion 
of  Mr.  Worth,  it  was 

Votedj  To  refer  the  whole  subject  to  the  executive  com- 
mittee, with  power  to  act. 

An  abstract  of  the  reports  of  inspectors  of  fairs,  prepared 
by  direction  of  the  committee  on  agricultural  societies,  was 
read  and  accepted. 

ki  4.40  o'clock  the  Board  adjourned  to  9,30  a.m.  Wednea- 
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SECOND   DAY. 

The  Board  was  called  to  order  bv  Second  Vice-President 
Pratt,  at  9.40  a.m. 

Present:  Messrs.  Akerman,  Allen,  Anderson,  Appleton, 
Bailey,  Boardman,  Bradway,  Bursley,  Damon,  Danforth, 
Albert  Ellsworth,  J.  L.  Ellsworth,  Guild,  Jewett,  Kilbourn, 
Leach,  Mason,  Nye,  Oakman,  Paige,  Pease,  Peters,  Porter, 
Pratt,  Reed,  Richardson,  Ross,  Spooner,  Stevens,  Williams 
and  Worth. 

The  records  of  the  first  day  were  read  and  approved. 

The  fourth  annual  report  of  the  State  Nursery  Inspector 
was  presented,  accepted  and  adopted. 

The  committee  on  agricultural  societies,  by  Mr.  Kilboum, 
chairman,  presented  a  written  report,  which  was  accepted 
and  adopted. 

Election  of  oflBicers  being  in  order,  the  chairman  declared 
His  Excellency  Curtis  Guild,  Jr.,  president  of  the  Board  (by 
a  by-law  of  the  Board  the  Governor  is  ex  officio  president) . 

Fiu'ther  elections  by  ballot  resulted  as  follows  :  — 

First  Vice-President,  Hon.  William  E,  Sessions  of  Spring- 
field. 

Second  Vice-President,  Mr.  Augustus  Pratt  of  North  Mid- 
dleborough. 

Secretary,  Mr.  J.  Lewis  Ellsworth  of  Worcester. 

General  Agent  of  the  Dairy  Bureau,  Mr.  Peter  M.  Har- 
wooD  of  Barre. 

State  Nursery  Inspector,  Dr.  Henry  T.  Fernald  of  Am- 
herst. 

Election  of  specialists  being  in  order,  ballots  were  taken, 
and  the  elections  resulted  as  follows  :  — 

Chemist,  Dr.  C.  A.  Qoessmann  of  Amherst.* 
Entomologist,  Prof.  C.  H.  Fernald  of  Amherst.' 
Botanist,  Dr.  Geo.  E.  Stone  of  Amherst.' 
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Pomologist,  Prof.  F.  A.  Waugh  of  Amherst.* 
Veterinarian,  Prof.  James  B.  Paige  of  Amherst.* 
Engineer,  William  Wheeler  of  Concord. 
Ornithologist,  Edwakd  Howe  Forbush  of  Wareham. 

The  secretary  appointed  his  first  clerk,  Mr.  F.  H.  Fow- 
ler, librarian  for  the  ensuing  year. 

The  Chair  announced  the  standing  committees  as  follows 
(the  secretary  is,  by  rule  of  the  Board,  a  member  ex  officio 
of  each  of  the  standing  committees)  :  — 

Executive  committee:  Messrs.  W.  A.  Kilbourn  of  South 
Lancaster,  John  Bursley  of  West  Barnstable,  William  H. 
Spooner  of  Boston,  Francis  H.  Apple  ton  of  Peabody,  Augustus 
Pratt  of  North  Middleborough,  C.  D.  Bichardson  of  West 
Brookfield,  Edmund  Hersey  of  Hingham,  Henry  S.  Perham  of 
Chelmsford. 

Committee  on  agricultural  societies:  Messrs.  W.  A.  Kilbourn 
of  South  Lancaster,  Q.  L.  Reed  of  South  Weymouth,  0.  E. 
Bradway  of  Monson,  J.  Harding  Allen  of  Barre,  Albert 
Ellsworth  of  Athol. 

Committee  on  domestic  animals  and  sanitation:  Messrs. 
Henry  S.  Perham  of  Chelmsford,  Johnson  Whiting  of  West 
Tifibury,  John  S.  Anderson  of  Shelbume,  Henry  E.  Paige  of 
Amherst,  A.  M.  Stevens  of  Williamstown. 

Committee  on  gypsy  moth,  insects  and  birds:  Messrs.  Au- 
gustas Pratt  of  North  Middleborough,  J.  M.  Danforth  of 
Lynnfield,  W.  C.  Jewett  of  Worcester,  H.  U.  Leach  of  North 
Brookfield,  Walter  D.  Ross  of  Worcester. 

Committee  on  Massachusetts  Agricultural  College:  Messrs. 
John  Bursley  of  West  Barnstable,  W.  C.  Jewett  of  Worcester, 
Isaac  Damon  of  Wayland,  A.  H.  Nye  of  Blandford,  E.  L. 
Boardman  of  Sheffield. 

Committee  on  experiments  and  station  work :  Messrs.  Wm. 
H.  Spooner  of  Boston,  N.  I.  Bowditch  of  Framingham,  Ralph 
M.  Porter  of  Cummington,  E.  P.  Williams  of  Ashfield,  H.  A. 
Oakman  of  Marshfield. 

Committee  on  Dairy  Bureau  and  agricultural  products: 
Messrs.  C.  D.  Richardson  of  West  Brookfield,  J.  M.  Danforth 
of  Lynnfield,  Henry  E.  Paige  of  Amherst,  W.  M.  Wellington 
of  Orford,  S.  B.  Taft  of  TJxbridge. 
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Committee  on  forestry,  roads  and  roadside  improvements: 
Messrs.  Francis  U.  Appleton  of  Peabody,  H.  G.  Worth  of 
Nantucket,  J.  J.  Mason  of  Amesbury,  Henry  S.  Pease  of  Mid- 
dlefield,  W.  M.  Wellington  of  Oxford. 

Committee  on  institutes  and  public  meetings:  Messrs.  Ed- 
mund Hersey  of  Hingham,  H.  S.  Perbam  of  Chelmsford,  Wm. 
R.  Sessions  of  Springfield,  Wm.  A.  Bailey  of  Northampton, 
Kenyon  L.  Butterfield  of  Amherst. 

These  appointments  were  approved  by- vote  of  the  Board. 

On  invitation,  Mr.  C.  F.  Pidgin,  chief  of  the  Bureau  of 
Statistics  of  Labor,  briefly  addressed  the  Board  on  matters 
concerning  the  agricultural  census  of  the  Commonwealth  to 
be  taken  the  present  year. 

The  ornithologist  to  the  Board,  Mr.  Forbush,  made  brief 
remarks  concerning  his  labors  as  ornithologist,  referring 
particularly  to  the  special  report  on  birds  authorized  by  the 
last  Legislature,  and  now  in  the  hands  of  the  printers. 

Votedy  That  the  secretary  be  authorized  to  reprint  the 
schedule  of  duties  of  inspectors  for  the  use  of  members  of 
the  Board. 

The  secretarv  stated  that  invitations  had  been  received 
for  the  holding  of  the  next  public  winter  meeting  of  the 
Board,  when  it  was 

Votedy  That  a  special  committee  of  five  be  appointed  by 
the  Chair  to  consider  these  invitations,  with  power  to  report 
a  place  for  holding  the  next  public  winter  meeting. 

The  Chair  appointed  Messrs.  Danforth,  Kilbourn,  Bailey, 
Bursley  and  Secretary  Ellsworth  as  this  committee. 

His  Excellency  Governor  Guild,  coming  in,  was  presented 
to  the  Board  and  took  the  chair. 

Mr.  A.  H.  Kirkland,  State  Superintendent  for  suppress- 
ing Gypsy  and  Brown-tail  Moths,  on  invitation,  addressed 
the  Board  on  the  present  condition  of  the  infested  territory 
and  of  the  work  against  the  pests  now  being  carried  on. 
On  motion  of  General  Appleton,  it  was  unanimously 
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VoUdi  That,  in  the  opinion  of  this  Board,  and  in  order 
to  aacnre  the  necessary  inter-State  action  to  suppress  the 
dangers  from  the  gypsy  and  brown-tail  moths,  the  aid  of 
the  national  government  is  a  positive  necessity. 

And  that  the  secretary  of  this  Board  be  directed  to  send 
a  copy  of  the  foregoing  vote  to  the  Secretary  of  Agriculture 
and  tlie  Massachusetts  Senators  and  Representatives  in  Con- 
gress. 

Voied^  That  the  legislative  committee  be  instructed  to 
consider  the  work  of  the  ornithologist  to  the  Board  in  the 
interests  of  protecting  and  preserving  the  beneficial  birds  of 
the  Commonwealth,  with  power  to  apply  to  the  Legislature, 
if  deemed  wise,  for  funds  with  which  to  continue  such  work 
and  to  pay  for  services  that  may  be  performed. 

The  special  committee  on  the  public  winter  meeting  re- 
ported in  &vor  of  holding  the  next  public  winter  meeting  in 
Si»iDgfield,  when  it  was 

Voted^  to  accept  the  report  of  the  committee,  and  to  hold 
the  next  public  winter  meeting  in  Springfield. 

A  special  assignment,  the  request  of  the  Middlesex  North 
Agricultural  Society  for  the  approval  by  the  Board  of  Agri- 
edtiire  of  its  vote,  passed  at  a  meeting  of  the  society  held 
on  Dec.  8,  1905,  that  "it  is  the  sense  of  the  Middlesex 
North  Agricultural  Society  that  it  be  hereby  authorized  to 
sell  the  whole  or  any  portion  of  its  real  estate,  and  convey 
fte  same  by  such  deeds  or  other  instruments  as  may  be 
necessary  to  transfer  the  legal  title  thereto,"  was  considered. 

The  president  of  the  society  was  present,  and  stated  the 
leasons  for  the  sale.  It  appearing  that  the  meeting  at  which 
the  vote  was  passed  was  legally  called  and  held,  that  the 
vote  was  by  the  necessary  two-thirds,  that  the  request  for 
approval  had  been  properly  advertised,  and  no  person  ap- 
pearing in  opposition  to  the  request,  it  was 

Vot^dy  To  approve* the  said  vote  of  the  said  Middlesex 
North  Agricultural  Society,  in  accordance  with  the  pro- 
Tisions  of  section  6  of  chapter  124  of  the  Revised  Laws. 
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Votedj  To  hold  a  summer  meeting  of  the  Board,  and  tha.t 
the  arrangements  for  same  be  left  with  the  committee  on 
institutes  and  public  meetings. 

Voted y  That  Messrs.  Nye,  Paige  and  Boardman  be  added 
to  the  committee  on  institutes  and  public  meetings,  to  assist 
in  arranging  for  the  next  public  winter  meeting. 

Mr.  Kilbourn^  for  the  committee  on  agricultural  societies, 
reported  the  assignment  of  inspectors,  as  follows  :  — 

Amesbury  and  Salisbury,  at  Amesbury,  Sep- 
tember 26,  26  and  27, W.  C.  Jewett. 

Barnstable  County,  at  Barnstable,  August  28, 

29  and  30, II.  S.  Pease. 

Blackstone  Valley,  at  Uxbridge,  September  21 
and  22, Johnson  Whiting. 

Deerfield  Valley,  at  Charlemont,  September  13 

and  14, H.  E.  Paigk. 

Eastern  Hampden,  at  Palmer,  October  6  and  6,     H.  S.  Periiam. 

Essex,  at  Peabody,  September  18,  19  and  20,  .     J.  H.  Allen. 

Franklin  County,  at  Greenfield,  September  19 
and  20, W.  D.  Ross. 

Hampshire,  at  Amherst,  September  18,    .         .     N.  I.  Bowditch. 

Hampshire,  Franklin  and  Hampden,  at  North- 
ampton, October  3  and  4,     .         .  .     Albert  Eli^wortii. 

Highland,  at  Middlefield,  September  5  and  6,  .     A.  Pratt. 

Hillside,  at  Cummington,  September  25  and  26,     W.  A.  Kilbourn. 

Hingham,  at  Hingham,  September  25  and  26,  .     W.  II.  Spoqner. 

Hoosac  Valley,  at  North  Adams,  September  21 
and  22, H.  II.  Leach. 

Housatonic,  at  Great  Barrington,  September  25, 

26,  27  and  28, H.  G.  Worth. 

Marshfield,  at  Marshfield,  August  22,  23  and 

24, W.  M.  Wellington. 

Martha^s  Vineyard,  at  West  Tisbury,  Septem- 
ber 18  and  19, R.  M.  Porter. 

Massachusetts  Horticultural,  at  Boston,  Sep- 
tember 5  and  6  and  October  10  and  11,         .     F.  II.  Appleton. 

Middlesex  North,  at  Lowell,  September  13,  14 

and  15, Q.  L.  Reed. 

Middlesex  South,  at  Framingham,  Septemlier 

18  and  19, CD.  Richardson. 

Nantucket,  at  Nantucket,  August  22  and  23,    .     A.  H.  Nye. 

Oxford,  at  Oxfoixl,  September  6  and  7,    .         .     J.  J.  Mason. 
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PITII101I&  Coontjr,  at  Bridgewater,  September 

\2  and  13, A.  M.  Stevens. 

Spencer,  at  Spencer,  September  20  and  21,      .     £.  L.  Boa^rdman. 
Union,  at  Blandford,  September  12  and  13,  John  Bubsley. 

Weymoath,  at  South  Weymouth,  August  31 

aod  September  1  and  2,        .  .        .    £.  F.  Whjjams. 

Worcester,  at  Worcester,  September  3,  4,  5 

and  6, J.  M.  Danfortii. 

Worcester  East,  at  Clinton,  September  12,  13 

and  14, JoiiN  A.  Anderson. 

Worcester  Northwest,  at  Athol,  September  3 

and  4 Isaac  Damon. 

W^orcester  South,  at  Sturbridge,  September  13 

and  14, Wh.  A.  Bailey. 

Worcester  County  West,  at  Barre,  September 

27  and  28, H.  A.  Oakman. 

Tlie  report  of  the  committee  was  accepted  and  adopted. 

Voted^  That  any  unfinished  business  or  new  business  that 
may  arise  be  referred  to  the  executive  committee,  with 
power  to  act. 

The  records  of  the  second  day  were  read  and  approved. 
The  meetiDs  was  then  dissolved. 


"O 


J.   LEWIS  ELLSWORTH, 

Secretary. 
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REPORT  OF  COMMITTEE  ON  AGRICULTURAL  SOCIETIES. 


[Read  and  accepted  at  the  Axmual  Meeting,  Jan.  10, 1906.] 


The  committee  on  agricultural  societies  report  that  they 
have  considered  the  reports  of  inspectors  of  fairs,  and  they 
find  no  mention  of  any  objectionable  features,  or  a  statement 
that,  if  any  such  appeared,  they  were  promptly  removed. 
We  would  urge  upon  the  inspectors  careful  attention,  to  the 
end  that  our  fairs  may  be  protected  from  giving  just  cause 
for  criticism  in  the  kind  of  amusements  or  entertainments 
allowed. 

We  fully  agree  with  the  report  of  the  secretary  of  the 
Board  in  his  recommendation  that  all  attractions  outside 
those  strictly  instructive  should  be  discouraged. 

Respectfully, 

W.  A.  KILBOUBN. 
J.  HARDING   ALLEN. 
0.  E.  BRADWAY. 
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RiP08T  OF  COMMITTEE  ON  EXPERIMENTS  AND 

STATION  WORK. 


[Read  and  accepted  at  the  Annual  Meeting,  Jan.  9,  1906.] 


The  State  Board  of  Agriculture  may  be  considered  a  kind 

of  board  of  trade  for  the  &rmer,  and  the  experiment  station 

a  clearing  house  for  correcting  errors  in  theory  or  practice. 

Fanning  in  Massachusetts  is  of  necessity  confined  chiefly 

to  tie  dairy,  poultry,  the  orchard,  and  the  market  garden 

in  its  broadest  application,  including  plants  and  flowers.     It 

most  therefore  be  a  benefit  to  visit  the  station,  where  the 

tesy  professors  are  doing  important  work  for  the  farmer, 

showing  him  by  their  scientific  investigatioiis  what  to  avoid 

and  what  to  adopt,  without  the  expense  of  personal  tests. 

With  the  demands  made  upon  the  farmer  in  the  production 

of  pare  milk,  by  the  requirements  of  the  Sbite  Board  of 

Health  and  city  boards,  exacting  improved  stables,  clean 

milk  cans,  clean  clothing,  clean  hands  properly  manicured, 

the  consumer   should   in   return    demand  justice    for   the 

fairmer^  in  that  he  should  be  entitled  to  a  higher  price  for 

all  this  extraordinary  care,  instead  of  giving  the  benefit  to 

the  middle  man. 

The  entomological  department  is  in  excellent  condition, 
with  greatly  improved  &cilities,  more  room  having  been 
added  for  students  and  more  for  experimental  work  under 
glass. 

The  botanical  department  is  doing  valuable  work  in  its 
experiments  in  greenhouse  cultures ;  with  the  increasing 
amount  of  market  gardening  many  products  are  grown 
under  glass,  such  as  tomatoes,  cucumbers,  lettuce,  etc. 

In  the  horticultural  department  the  professor  has  devised 
an  excellent  system  of  judging  fruits  by  points,  which  has. 
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we  think,  been  adopted  by  the  American  Pomological  So- 
ciety. He  has  also  plans  for  the  improvement  of  the  pack- 
age for  shipping  fruit  for  the  best  markets ;  but  it  is  essential 
first  to  produce  fruit  worthy  to  be  shown  in  the  improved 
package ;  this  needed  improvement  is  a  subject  well  worthy 
the  attention  of  this  Board. 

In  the  agricultural  department,  the  ''questions  affecting 
the  selection  and  use  of  manures  and  fertilizers"  occupy 
much  attention,  and  the  final  results  will  be  watched  with 
interest. 

It  has  been  said  that  the  work  of  the  station  has  been 
directed  to  the  scientific  rather  than  to  the  practical  side  of 
farming,  and  this  may,  in  a  measure,  be  true ;  but  by  sum- 
ming up  the  work  of  these  various  departments  we  realize 
the  great  value  of  the  experiment  station.  If  any  depart- 
ment should  be  engaged  in  special  investigation,  would  it 
not  be  well  for  the  professor  in  charge  to  present  a  report 
to  the  Board  of  Agriculture  at  its  annual  winter  meeting, 
so  that  all  interested  may  receive  the  benefit  and  have  an 
opportunity  of  asking  questions  ? 

BespectfuUy  submitted, 

WM.  H.  SPOONER, 

Chairman. 
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REPOKT  OF  COMMIHEE  ON  INSTITUTES  AND  PUBLIC 

MEETINGS. 


[Reid  and  accepted  at  the  Annual  Meeting,  Jan.  9, 1906.] 


Tie  institute  meetings  are  every  year  becoming  more  in- 

tewsting  and  instractive.     As  new  and  improved  methods 

of  feeding  auimals  and  plants  are  discovered,  a  broader  field 

foriectoners  to  work  is  opened,  making  their  work  not  only 

more  interesting,  but  of  greater  value. 

fnipJojing  competent  persons  to  lecture  in  different  parts 
of  tile  State  gives  the  £Eurmers  an  opportunity  to  listen  to 
new  and  impi-oved  methods  of  conducting  the  farm, — meth- 
ods which  decrease  the  cost  of  producing  the  crops,  and  at 
^he  same  time  increase  their  value. 
The  summer  meeting  of  the  Board  was  held  at  Lowell, 
and  was  well  attended  by  the  members  and  people  living  in 
that  section  of  the  State. 

The  winter  meeting  was  held  at  Worcester ;  it  was  well 
attended  by  members  of  the  Board  and  others.  The  lec- 
tures  were  both  interesting  and  instructive.  They  stated 
many  facts  which  should  enable  the  farmers  to  get  a  better 
nuderstsLDding  of  how  to  produce  crops  of  a  better  quality 
at  a  sfflaiier  cost ,  consequently  bringing  them  a  much  greater 

profit. 

Respectfully  submitted, 

EDMUND   HERSEY, 

Chairman. 
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Report  to  the  Legislature  op  the  Statk 
Board  op  Agriculture,  acting  as  Over- 
seers op  the  Massachusetts  AGRictri:.- 
TuiiAL  College. 


[Revised  Laws,  chapter  89,  section  10,  adopted  by  the  Board,  Jan.  9, 1906.] 


To  the  State  Board  of  Agriculture,  Overseers  of  the  Massachusetts  Agri- 

cultural  College. 

At  the  beginning  of  the  present  college  year  the  number 
of  students,  210,  the  greatest  number  ever  enrolled  for  the 
regular  course,  proves  that  there  is  an  increased  interest  of 
our  people  in  our  excellent  Agricultural  College. 

There  has  also  been  a  steady  gain  of  those  who  take  the 
short  or  winter  course,  many  of  those  being  not  boys  but 
7nen^  who  feel  that  the  present  age  demands  that  they  fit 
themselves  especially  in  the  line  of  work  they  would  pursue. 

At  commencement  in  June  the  Giinnell  prizes  were 
awarded  to  Bertram  Tupper  of  Barre  and  to  Harold  Foss 
Thompson  of  Jamaica  Plain. 

The  college  has  suffered  a  great  loss  in  the  death  of  its 
loved  and  honored  president,  Dr.  H.  H.  Goodell.  The  tak- 
ing of  one  who  as  instructor  and  president  had  spent  nearly 
all  of  his  life  in  work  for  the  institution  makes  a  gap  not 
easily  filled.  We  commend  the  action  of  the  trustees  in 
their  careful  deliberation  before  electing  his  successor. 

At  our  October  visit  we  found  the  farm  had  yielded  re- 
turns fully  up  to  the  average.  We  suggest  it  might  be  well 
to  plant  some  portion  to  flint  com,  and  not  depend  upon  a 
dent  variety  for  the  entire  crop. 

The  dairy  herd  was  the  best  we  have  ever  seen  at  the 
farm,  and  one  that  any  similar  institution  might  well  be 
proud  x)f.     We  greatly  regret  that  the  loss  of  the  barn  by 
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fire  so  shortly  after  necessitated  the  sale  of  the  greater  por- 
tion of  this  herd. 

Wilder  Hall,  the  new  brick  building  for  use  of  the  horti- 
cultaial  department,  is  now  nearly  completed.  This  will 
relieve  the  congested  condition  of  the  class  room  in  the 
Botanic  Museum,  also  furnish  more  suitable  accommoda- 
tions for  those  now  obliged  to  use  a  portion  of  the  vegetable 
hoose. 

That  the  present  Legislature  will  grant  at  an  early  date 

an  ample  appropriation  for  a  new  bam,  ice  house  and  dairy 

room,  to  replace  those  destroyed  by  the  November  fire,  is 

the  earnest  hope  of  all  those  interested  in  the  college  as 

well  as  those  connected  with  it. 

The  botanical  department  is  greatly  in  need  of  new  build- 

Ji^  both  for  its  class  room  and  laboratory  work,  and  for  a 

^lass  house,  where  the  students  may  get  an  insight  into 

commercial  vegetable  growing  under  glass. 

We  believe  the  increasing  number  of  students  indicates 

tbtit  OUT  citizens  are  becoming  more  fully  awake  to  the 

opportonities  offered  for  obtaining  a  good  education  at  this 

institution.     Therefore,  let  the  Commonwealth  provide  for 

the  needed  buildings  and  the  equipment  of  the  same  ;  when, 

under  the   wise   direction  of  ihe  newly  elected  president, 

Kenvon  L.  Bafcterfield,  we  predict  a  brilliant  future  for  the 

ivilege. 

Respectfully  subuiitted, 

JOHN   BURSLEY. 
ISAAC   DAMON. 
CHAS.  II.  SUAYLOR. 
A.  H.  NYE. 
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REPORT  OF  COMMIHEE  ON  6YPST  MOTH,  INSECTS 

AND  BIRDS. 


[Read  and  adopted  at  the  Public  Winter  Meeting,  Dec.  5, 1905.] 


To  the  MassachuseUs  State  Board  of  Agriculture- 

In  making  its  repoi-t,  your  committee  on  gypsy  moth, 
insects  and  birds  would  call  attention  to  its  recommendations 
of  a  year  ago,  and  to  their  practical  acceptance  by  the  Legis- 
lature of  1905.     At  that  time  we  recommended  that    the 
work  be  placed  in  the  hands  of  a  paid  conmiission,  with  a 
large  appropriation,  to  be  extended  over  a  number  of  years 
with  a  maximum  and  minimum  amount  to  be  expended  in 
any  one  year,  and  the  work  to  be  carried  on  against  the 
insect  at  all  seasons  and  in  all  forms. 

The  last  General  Court  enacted  a  bill  for  the  appointment 
of  a  State  superintendent  of  the  gypsy  and  brown-tail  moth 
work,  at  a  salary  to  be  fixed  by  the  Governor  and  Council, 
with  an  appropriation  of  $300,000  up  to  and  including 
May  1,  1907.  Of  this  amount  $75,000  could  l>e  expended 
during  the  present  year,  $150,000  and  any  unexpended 
balance  of  the  previous  year  during  1906,  and- $75,000  and 
any  unexpended  balance  of  the  previous  years  during  1907, 
up  to  and  including  May  1.  The  act  also  provides  for  the 
co-operation  of  municipalities  in  the  work  against  these 
insects,  and  fixes  the  amounts  which  they  are  required  to 
spend  and  the  reimbursement  which  they  shall  receive  from 
the  treasury  of  the  Commonwealth. 

The  only  direct  recommendation  of  this  conounittee  w^hich 
did  not  meet  with  the  approval  of  the  Legislature  was  that 
which  called  for  work  against  the  insect  at  all  seasons  and  in 
all  forms.  The  act  passed  at  the  last  session  of  the  Legis- 
lature, and  under  which  the  State  superintendent  is  now  at 
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worky  do^  not  allow  of  anylMng  being  done  against  either 
the  gypsy  or  the  brown-tail  moth  in  the  caterpillar  stage,  — 
the  most  obvioos  and  serious  defect  of  a  by  no  means  perfect 
enactment.  It  practically  limits  the  work  of  suppression  to 
eight  months  of  the  year,  when  experience  has  shown  that 
the  entire  twelve  are  none  too  long  if  anything  of  serious 
import  is  to  be  accomplished. 

The  State  superintendent  is  further  hampered  by  the  fact 
that  he  has  no  direct  control  over  the  appointment  of  the 
board  or  official  to  have  charge  of  the  work  in  any  munici- 
pality, of  the  hiring  of  subordinate  employees,  nor  of  the 
time  of  making  appropriations.  These  £Bu;ts  weaken  his 
authority  and  work  against  that  centralization  of  manage- 
ment which  is  so  essential  to  an  undertaking  of  this  magni- 
tude. Your  conunittee  would  earnestly  recommend  that  the 
Board  use  its  influence  to  induce  the  Legislature  of  1906  to 
amend  the  law  in  such  a  manner  as  to  do  away  with  these 
obvious  and  vital  defects. 

Acting  under  the  provisions  of  the  act  above  referred 
to,  Governor  Douglas,  on  May  10,  1905,  appointed  A.  H. 
Kirkland,  M.S.,  the  State  superintendent  of  the  work  against 
the  gypsy  and  brown-tail  moths.  Mr.  Kirkland  was  in  the 
employ  of  this  committee  at  the  time  it  was  carrying  on  the 
work  against  these  insects,  and  had  been  acting  director  for 
feix  months  prior  to  the  stopping  of  the  work  by  the  Legis- 
lature of  1900.  This  appointment  was  made  with  the  full 
approval  and  hearty  endorsement  of  your  secretary  and  this 
committee. 

When  the  work  was  brought  to  a  close,  in  1900,  at  the 
end  of  a  fight  marked  by  prejudice  and  passion  on  the  part 
of  the  opponents  of  the  work  and  of  this  Board,  we  felt  that 
patience  was  all  that  was  needed,  and  that  the  vindication 
of  our  work,  inevitable  because  of  its  honesty  and  efficiency, 
would  come  in  due  season.  Five  years  have  gone  by,  and 
we  see  the  work  resumed  along  lines  marked  out  by  this 
committee  and  endorsed  by  this  Board,  with  one  of  our  most 
trusted  and  efficient  former  lieutenants  at  its  head,  sur- 
rounded and  supported  by  men  trained  in  the  service  of  this 
committee^  and  working  along  the  only  lines  left  for  possible 
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effective  work  after  the  long  period  of  cessation  of  effort 
against  these  insects.     It  is  to  be  regretted  that  the  possi- 
bility of  extermination  no  longer  exists,  and  that  the  only 
result  of  future  work  possible  is  the  prevention  of  the  spread 
of  the  gypsy  moth  and  the  reduction  of  the  damage  it  will 
occasion  in  the  infested  territory.     Chastened  and  sabdued 
by  the  experiences  of  the  past  five  years,  none  of  the  former 
opponents  of  the  work  are  now  so  bold  as  to  claim  that  the 
gypsy  moth  is  a  humbug,  and  that  with  the  stoppage  of  ap- 
propriations by  the  State  the  damage  from  the  insect  would 
also  cease.     Those  who  took  part  in  the  campaign  for  the 
bringing  of  the  work  of  this  committee  to  a  close  are  now 
silent,  nor  are  they  at  all  desirous  of  being  known  as  active 
agents  in  fastening  this  great  annual  tax  on  the  Common- 
wealth and  the  cities  and  towns  of  the  infested  region  for  all 
time. 

On  June  30,   1905,  your  committee,  together  with  the 
executive  committee  of  the  State  Grange,  Superintendent 
Kirkland  and  others  interested,  made  a  visit  of  inspection  to 
the  infested  territory.     Enough  was  seen  on  that  visit  to 
show  the  constant  and  increasing  menace  of  the  gypsy  moth, 
and  to  prove   that  action  against  it  could  not  have  been 
longer  delayed  without  even  more  serious  and  far-reaching 
consequences.     At  the  park  in  Arlington  we  found  the  trees 
stripped  bare  as  in   winter;    great   masses  of  caterpillars 
gathered  on  the  trunks  and  festooning  from  the  limbs ;  the 
seats  covered  and  in  places  the  ground  literally  carpeted 
with  the  crawling  insects,  migrating  in  search  of  the  food 
destroyed  in  that  jmrticular  place  by  their  own  voracious 
appetites,  — all  this  in  spite  of  a  very  active  and  intelligent 
campaign  carried  on  against  the  gypsy  moth  by  the  citizens 
of  the  town,  probably  more  work  and  better  concerted  effort 
having  been  put  out  here  by  the  citizens  than  in  any  other 
municipality.      The  park  was  practically  useless  for  park 
purposes,  in  such  condition  that  no  one  would  frequent  it 
unless  compelled  to  do  so,  and  not  likely  to  be  of  any  pep* 
manent  value  as  a  breathing  spot  for   the  public   in   the 
future,  or  at  least  for  some  years  to  come.     The  same  con-- 
ditions  prevailed  in  many  other  parts  of  the  territory,  as 
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shown  by  our  visit  of  inspection.  The  stripping  of  trees 
was  much  in  evidence,  particularly  in  woodland  colonies 
that  had  been  long  neglected,  and  there  were  numerous  dead 
and  dybg  trees  to  be  seen,  in  deciduous  varieties  as  weU  as 
among  the  evergreens. 

Fertile  &/cis  and  figures  which  follow  as  to  new  infestation 
discoTcred  we  are  indebted  to  State  Superintendent  Kirk- 
land.  At  the  close  of  the  work  of  this  Board  in  1900  there 
were  359  square  miles  of  territory  infested  by  the  gypsy 
moth.  The  unchecked  spread  of  the  insect  during  1900, 
1901,  1902,  1903,  1904  and  the  first  half  of  the  current 
year  has  resulted  in  the  infestation  at  the  present  time  of 
2,083  square  miles.  To-day  the  insect  is  to  be  found,  in 
Massachusetts,  from  the  New  Hampshire  line  on  the  north 
to  Cape  Cod  on  the  south  and  Worcester  County  on  the 
west.  One  town  in  the  latter  county,  Southborough,  has 
also  been  found  to  be  infested  during  the  present  year. 
The  infestation  south  of  Boston  is  light  as  compared  with 
that  on  the  north  of  the  city,  being  mainly  in  scattered  col- 
onies of  recent  establishment,  but  calls  for  no  less  vigorous 
action  on  the  part  of  State  and  local  officials. 

It  would  be  impossible  to  state  the  limits  of  the  infesta- 
tion by  the  brown-tail  moth  with  any  degree  of  accuracy. 
It  is  known  to  be  in  many  towns  in  Worcester  County,  and 
is  probably  even  &rther  west.  It  has  extended  well  down 
into  Maine,  and  it  is  not  likely  that  the  extent  of  its  infesta- 
tion of  that  State  is  realized  as  yet.  Its  spread  to  the  south 
and  southeast  is  comparatively  slow,  and  the  infestation  in 
those  directions  light,  due  in  a  large  measure  to  the  south- 
west winds  usually  prevailing  during  the  flight  season  of 
the  insect.  Experience  has  shown  that  this  insect  is  much 
more  susceptible  of  control  than  is  the  gypsy  moth,  and  that 
an  energetic  campaign  during  the  winter  months  will  always 
ensure  its  comparative  rarity  in  any  locality  the  following 
season.  The  unpleasant  nettling  effects  produced  upon  the 
skin  have  also  a  decided  tendency  towards  making  individual 
property  holders  more  anxious  to  secure  its  eradication  from 
their  premises,  and  to  this  extent  simplifies  the  official  work 
of  suppression. 
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The  gypBy  moth  is  known  to  be  in  New  Hampshire  and 
Rhode  Island,  as  well  as  in  Massachusetts ;  and,  fix>m  the 
fihct  that  the  infestation  extends  to  the  Maine  line,  there  is 
a  strong  probability  that  it  will  be  discovered  to  be  in  that 
State  also.  With  its  presence  in  three  States,  and  possibly 
in  four,  the  question  has  ceased  to  be  one  for  Massachusetts 
alone,  and  has  developed  into  what  may  fairly  be  said  to  be 
a  national  question.  The  reluctance  of  the  national  govern- 
ment to  take  up  the  work  is  but  natural ;  but  when  a  great 
national  menace  to  the  agricultural  interests  of  the  country 
appears,  it  is  none  the  less  the  duty  of  that  government  to 
interfere.  The  national  government  does  not  hesitate  to 
take  an  active  hand  in  the  suppression  of  foot  and  mouth 
disease  when  it  appears  among  the  cattle  of  any  section,  and 
much  praiseworthy  work  has  been  done  by  it  in  stamping  out 
this  and  other  diseases.  It  may  be  true  that  the  government 
has  never  made  a  direct  appropriation  for  the  destruction  of 
any  insect ;  but  a  grave  crisis  confronts  us,  requiring  the 
creation  of  new  precedents,  if  necessary.  The  gypsy  moth 
is  slow  in  its  spread ;  but  if  left  to  itself,  or  limited  only  by 
the  action  of  officials  bounded  by  municipal  and  State  lines, 
it  is  inevitable  that  in  the  course  of  time  it  will  make  its 
way  into  all  the  States  and  Territories.  With  such  exten- 
sion of  infestation  goes  the  inevitable  destruction  of  our 
orchards  and  forests.  Animal  diseases  may  run  themselves 
out ;  the  gypsy  moth  has  shown  that  on  this  continent  its 
natural  control  can  only  be  brought  about  by  the  establish- 
ment of  the  balance  of  nature  for  which  centuries  are  re- 
quired. It  seems  to  your  committee  that  the  time  has  come 
for  the  national  government  to  take  up  this  work,  either  in- 
dependently or  in  conjunction  with  the  State  authorities,  and 
no  effort  will  be  spared  in  that  direction  during  the  coming 
winter. 

At  the  annual  meeting  of  the  National  Association  of 
Farmers'  Institute  Workers,  held  at  Washington,  D.  C, 
Nov.  9-11,  1905,  a  resolution  was  introduced  by  your  sec- 
retary, at  the  request  of  gentlemen  from  other  States,  call- 
ing on  the  national  government  to  make  appropriation  and 
take  an  active  part  in  the  work  against  the  gypsy  moth, 


No.  4.]  GYPSY  MOTH.  227 

which  resolutions  were  unanimously  adopted  by  the  asso- 
ciation. Your  secretary  has  since  communicated  with  the 
executive  officers  of  the  agricultural  departments  of  neigh- 
boring States,  and  received  their  assurances  of  co-operation 
in  any  movement  looking  to  the  securing  of  national  aid  for 
the  work  against  the  insect. 

We  would  reconmiend  that  the  Board  request  the  next 
Legislature  to  memorialize  Congress,  and  to  request  that  an 
appropriation  be  made  for  this  work ;  and,  further,  that  the 
Board  adopt  resolutions  requesting  the  co-operation  of  the 
Massachusetts  delegation  in  the  National  Senate  and  House 
of  Representatives  in  the  securing  of  such  an  appropriation. 
We  would  further  recommend  that  your  secretary  be  em- 
powered to  proceed  to  secure  the  co-operation,  so  far  as  pos- 
sible, of  all  the  various  State  departments  of  agriculture  and 
of  other  societies  and  institutions  interested  in  the  welfare 
of  agriculture,  in  an  effort  to  secure  national  aid  against  this 
common  menace  to  our  agricultural  interests. 

Respectfully  submitted, 

AUGUSTUS  PRATT. 
WALTER  D.  ROSS. 
JOHN  M.  DANFORTH. 
HENRY  H.  LEACH. 
W.  C.  JEWETT. 
J.  LEWIS  ELLSWORTH. 
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STATE  NUESERT  INSPECTOR 


OF  THB 


Massachusetts  Board  of  Agriculture. 


PRESEirrED  TO  THE  BOARD  AND  ACCEPTED, 

Jan.  10,  1906. 


FOUBTH  ANNUAL  REPORT  OF  THE  STATE  NURSERY 

INSPECTOR. 


7V>  ike  Secretary  of  the  Board  of  Agriculture. 

I  bave  the  honor  to  submit  herewith  the  fourth  annual 
report  of  the  State  Nursery  Inspector. 

The  duties  of  the  inspector  during  1905  have  not  been 
different  in  any  way  from  those  hitherto  performed,  and  the 
work  has  been  carried  on  in  the  usual  manner.  Every  year 
a  few  requests  for  spring  inspection  have  been  made  and 
fulfilled,  and  a  few  inspections  of  places  where  continuous 
sales  occur  have  been  made  in  July,  in  order  that  there 
might  be  no  time  between  the  expiration  of  one  certificate 
and  the  granting  of  the  next ;  and  the  present  year  has  been 
no  different  from  preceding  ones  in  this  regard.  Most  of 
the  work,  however,  as  heretofore,  has  been  done  in  August 
and  September. 

As  regards  the  places  visited,  several  former  nurserymen 
are  now  out  of  business,  but  others  have  started  nurseries, 
the  entire  number  of  places  to  visit  being  one  hundred  and 
twenty-eight,  held  by  one  hundred  and  twenty  owners.  Of 
these,  one  hundred  and  eighteen  have  been  inspected  and 
liave  received  certificates ;  one  is  so  infested  that  sales  are 
made  in  accordance  with  the  fumigation  requirements  of  the 
law;  and  one  is  for  sale  as  a  whole,  the  owner  having  died, 
and  no  business  is  being  transacted  pending  such  sale. 

The  most  conmion  pests  found  on  nursery  stock  in  Massa- 
chusetts were  considered  in  the  last  report  of  the  inspector. 
Since  then,  however,  the  investigations  of  the  State  Gypsy 
Moth  Commission  have  shown  a  much  wider  distribution  of 
the  gypsy  and  brown-tail  moths  than  was  then  supposed. 
Despite  this,  the  gypsy  moth  is  as  yet  not  a  greater  factor 
in  nursery  inspection  than  before,  as  its  increased  territory 
has  not  seemed  to  bring  it  into  any  of  the  nurseries.     With 
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the  brown-tail  moth  it  is  different.     This  insect  may  noTV  be 
present  in  one  hundred  and  four  places,  and  has  actually 
been  found  in  more  than  half  of  them.     When  it  is  present 
and  the  inspection  is  made  after  the  10th  of  September  it  is 
possible  to  find  and  remove  this^pest,  as  it  has  then  con- 
structed its  winter  tents.     Earlier  than  this  date  no  inspec- 
tion can  be  made  which  will  be  certain  to  discover  all  the 
brown-tail  moths,  as  these  insects  will  then  be  present  either 
in  the  egg  stage  or  as  tiny  caterpillars,  and  neither  can  be 
sure  of  discovery  without  examining  every  leaf  on  every 
tree,  —  manifestly  an  impossible  task.     Yet,  as  shipments 
of  some  kinds  of  stock  must  be  made  by  the  middle  of 
August,    the   beginning   of  inspection   cannot   be   delayed 
beyond  that  time ;  and  in  consequence  the  inspector,  after 
consultation  with  the  secretary  of  the  Board  of  Agriculture 
and  with  Mr.  A.  H.  Kirkland,  the  superintendent  of  the 
Gypsy  Moth  Commission,  has  been  forced  to  rule  that  cer- 
tificates granted  to  Massachusetts  nurseries  shall  not  be  con- 
sidered as  covering  the  brown-tail  moth. 

That  this  is  much  to  be  regretted  no  one  appreciates  more 
than  the  inspector ;  but  the  only  alternative  would  be  to 
make  no  inspections  till  about  September  10,  and  to  forbid 
all  shipments  of  stock  till  after  that  date.  This,  however, 
would  necessitate  a  much  larger  force  of  inspectors  if  the 
work  were  to  be  completed  in  time,  for  with  the  present 
force  it  takes  six  to  eight  weeks  at  least  to  make  the  rounds 
of  the  nurseries,  and  if  the  work  were  begun  three  or  four 
weeks  later,  the  last  nurseries  would  be  reached  after  the 
shipping  season  was  practically  over.  The  deputies  now 
accept  their  appointments  because  they  can  obtain  about  a 
certain  sum  for  their  labor ;  while,  if  that  sum  were  to  be 
divided  among  twice  as  many,  they  would  not  receive  enough 
for  the  time  they  would  spend  to  make  it  pay  them  to  give 
up  whatever  employments  they  might  have.  From  these 
facts  it  seems  evident  that  no  other  action  as  to  the  brown- 
tail  moth  could  have  been  taken  last  fall.  Whether  it  would 
be  best  to  delay  inspections  so  as  to  include  the  brown-tail 
moth,  and  still  finish  the  work  early  enough  not  to  interfere 
with  the  shipping  season,  by  obtaining  changes  in  the  law 
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which  woald  permit  the  appointment  of  more  deputies,  and 
a  consequent  larger  appropriation,  is  a  question  hardly  with- 
in the  province  of  the  inspector  to  decide. 

The  San  Jos6  scale  has  been  unusually  plentiful  in  the 
nurseries  this  year,  and  in  nearly  every  case  this  has  been 
due  to  one  of  two  causes.  Much  of  the  infested  stock  was 
bought  last  spring  fix>m  other  States,  and  bore  certificates  of 
inspection.  This  of  itself  is  a  conunent  on  the  inspection 
hws  of  the  States  concerned,  or  possibly  on  the  quality  of 
the  inspectors  of  those  States.  The  other  cause  of  infesta- 
tion is  the  presence  of  the  scale  on  trees  or  shrubbery  in  or 
near  the  nursery.  The  inspection  law  gives  the  inspector 
no  authority  as  regards  any  trees  or  plants  not  for  sale,  and 
a  nursery  may  be  planted  in  the  midst  of  a  badly  infested 
orchard  over  which  he  has  no  control.  In  one  case  a  nursery 
is  on  three  sides  of  a  house  lot  the  trees  on  which  are  dying 
from  the  San  Jos^  scale,  and,  in  consequence,  each  year  the 
stock  nearest  that  lot  is  badly  infested.  The  owners  of  the 
nursery  are  aware  of  the  conditions,  and  have  done  every- 
thing in  their  power  to  induce  the  owner  of  the  lot  to 
remove  the  infested  trees,  but  in  vain. 

It  is  not  one  of  the  duties  of  the  inspector  to  examine  the 
surroundings  of  a  nursery,  but  in  order  to  understand  local 
conditions  this  has  been  done  as  far  as  possible  ;  and  thirty 
places  are  now  known  where  nurseries  are  annually  exposed 
to  infestation  either  from  trees  growing  in  the  nursery  itself 
or  near  by.  So  long  as  this  continues  we  may  expect  to 
find  infested  stock,  which  must  be  discovered  and  removed 
each  year.  It  is  the  practice  of  the  inspectors  to  notify  the 
owner  of  the  nursery  of  surrounding  conditions  as  they  dis- 
cover them,  and  this  has  done  much  good  in  some  cases ; 
but  too  often,  as  has  already  been  stated,  there  was  nothing 
which  could  be  done  to  improve  the  conditions. 

The  inspection  season  this  year  was  a  great  contiust  to 
that  of  1904,  as  rain  interrupted  the  work  every  week,  while 
living  expenses  (though  not  salaries)  went  on.  As  a  result, 
the  appropriation  was  so  nearly  expended  that  when  a  new 
nursery  was  learned  of  just  after  the  close  of  the  work  there 
was  not  money  enough  left  to  make  an  inspection  of  it,  and 
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it  has  necessarily  been  left  for  another  season.  When  the 
present  law  was  passed  only  thirty-two  nurseries  were  known 
in  Massachusetts,  and  even  under  those  circumstances  it  was 
suggested  that  the  appropriation  should  be  made  twice  as 
great  as  that  at  which  it  was  finally  fixed.  To-day  we  have 
almost  four  times  as  many  nurseries  to  inspect  as  there  were 
supposed  to  be  then ;  and,  as  old  ones  are  increasing  their 
acreage  and  new  ones  are  being  started,  the  present  appro- 
priation is  no  longer  sufficient.  I  would  therefore  recom- 
mend that  the  Legislature  be  requested  to  increase  the 
appropriation  for  nursery  inspection  from  the  present  sum 
of  $1,000  to  $1,200,  and  that  the  necessary  steps  to  this  end 
be  taken  at  once.  . 

Financial  Statement. 

Appropriation, 91,000  00 

Compensation  of  State  Nursery  Inspector  and 

three  deputies, $527  50 

Travelling  and  necessary  -expenses  of  inspector 

and  deputies, 459  46 

Supplies  (postage,  etc.), S  01 

Unexpended  balance, 5  03 

$1,000  00 

Many  inquiries  for  lists  of  Massachusetts  nurseries  are 
received  each  year,  and,  as  the  list  printed  two  years  ago  is 
much  out  of  date,  it  seems  desirable  to  append  to  this  report 
a  revised  Jist  of  the  nurserymen  of  Massachusetts  as  now 
known. 

In  conclusion,  I  desire  to  express  my  hearty  appreciation 
of  the  kindness  shown  to  my  deputies  and  to  myself  by  the 
many  persons  with  whom  we  have  come  in  contact  during 
the  progress  of  the  work  this  year,  and  to  mention  particu- 
larly the  assistance  and  sympathy  with  it,  which  has  been  so 
often  manifested  by  the  secretary  of  the  Board. 

Respectfully  submitted. 


Ambkrst,  Dec.  30, 1905. 


H.  T.  FERNALD, 

State  Nursery  Inspector, 
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Appendix. 


List  op  Ncbseryhen  in  MASSACEnrsETTS. 


Adms,  J.  W.,  &  Co.,  Springfield. 
Atkms^  P.  A«,  PlfiMuit  Lake. 
BainvvB,  H.  £.,  Whitman. 
Btaovs,  H.  H.,  &  Sod,  Whitman. 
Beach,  Jonph,  South  Hadley  Falls. 
Beals,  B.  B.,  Springfield. 
BemiB,  A.  L.,  Worcester. 
Boston  Paik   Department,   Jamaica 

Plain. 
Bnndlqr,  James,  Walpole. 
Breed,  E.  W.,  Clinton. 
Brigp,  L.  H.,  Smith's  Ferry. 
Broofa.  H.  N..  Sonth  Yarmouth, 
^^vey.  C,  Heliose. 
Chadbonme,  A.  H.,  Worcester. 
Cha«,  Joseph  8.,  Maiden. 
City  Water  Board,  Cambridge. 
Clapp,  E.  B.,  Dorchester. 
Cliik,  Geo.  A.,  Weston. 
ClMk,  J.  W.,  North  Hadley. 
CootmeDtal  Nurseries,  Franklin. 
Cnickihanks,  Geo.,  Fitchhnrg. 
Cutler,  Mifls  Mary  B.,  HollisUm. 
l>ightan  Norsery  Company,  Dighton. 
I>apet,  James,  Worcester. 
^>^»yw,  E.  P.,  Sc  Son,  Lynn. 
£>Btem  Nnriieries,  Jamaica  Plain. 
Elliott,  W,  H.,  Brighton. 
^▼MM,  H.  D.,  Ayer. 
Vtiqnhar,  B.  Sc  J.,  &  Co.,  Boston. 
ReM,  H.  W.,  Northampton. 
'H,  C.  E.,  &  Co.,  Worcester. 
K*«,  C.  D.,  Waltham. 
^ort,  J.  P.,  East  Weymouth. 
^niBt,  Q.  Howard,  West  Newton. 
<^  W.  A.,  Needham. 
6«er,  J.  T.,  Three  Rivers. 
Gilbert,  A.  L.,  Springfield. 
6iIl,MiB.E.M.,Medford. 
Gfllett,  Sdw.,  Sonthwick. 
Gorion,  A,  B.,  Randolph. 
Gcnnley,  E.  W.,  Jamaica  Plain. 
OiftTOK,  B.  B.,  Northampton. 


Guinivan,  D.  H.,  Beverly. 

Hastings,  G.  H.,  Fitchbuig. 

Heurlein,  Julius,  South  Braintree. 

Hitchcock,  E.  M.,  Agawam. 

Home,  H.  J.,  &  Co.,  Haverhill. 

Howard,  J.  W.,  SomerviUe. 

Huebner,  H.,  Groton. 

Jahn,  H.  A.,  New  Bedfisd. 

Jennison,  W.  C,  Natick. 

Keen,  Cyrus  R.,  Cohasset. 

King,  B.  B.,  Nantucket. 

Kingman,  CD.,  Middleborough. 

Lawrence,  H.  V.,  Falmouth. 

Learned  ft  Shirley,  Danvers. 

Lips,  Herman,  Bedford. 

Lister,  James,  Stoneham. 

LitUefleld,  Sidney,  North  Abington. 

Macomber,  F.  S.,  Myricks. 

ICann,  H.  W.,  Stoughton. 

Manning,  J.  Woodward,  Beading. 

Massachusetts  Agricultural  College, 
Amherst.  • 

Matthews,  N.,  Jr.,  Hamilton. 

McCormack,  J.  J.,  Maiden. 

McLaren,  Anthony,  Westwood. 

McManmon,  J.  J.,  Lowell. 

McMulkin,  E.,  Norfolk  Downs. 

Mead,  H.  O.,  Lunenburg. 

Miller,  J.  W.,  ft  Sons,  Lynn. 

Moeeley,  F.  S.  (O.  C.  Bailey,  superin- 
tendent), Newburyport. 

Mount  Carmel  Nurseries,  Boslindale. 

Mylott,  J.,  Lowell. 

Newton  Cemetery  Corporation,  New- 
ton. 

Palmer,  F.  B.,  Brookline. 

Patterson,  J.  W.,  Amesbury. 

Ffttterson,  Wm.,  WoUaston. 

l^ayne,  W.  H.,  Newtonville. 

Pease,  L.  H.,  Bdgartown. 

Peckham,  S.  S.,  Fairhaven. 

Pfaffmann,  M.,  Wollaston. 

Phelps,  F.  H.,  Lee. 
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Pierce,  Jesse,  Beverly  Farms. 
Pratt,  C.  S.,  Beading. 
Pratt,  H.  M.,  Concord. 
Prince,  F.  H.,  Nantucket. 
Quinn,  Jafl.,  Brookline. 
Rea,  F.  J.,  Norwood. 
Rhodes,  A.  A.,  Sangns. 
Richards,  E.  A.,  Greenfield. 
Richards,  J.  £.,  Needham. 
Richards,  J.  L.,  Lunenburg. 
Riley,  Chas.  N.,  New  Bedford. 
Robinson,  D.  A.,  Eyerett. 
Robinson,  L.  D.,  Jr.,  Springfield. 
Sawyer,  F.  P.,  Clinton. 
Shady  Hill  Nursery  Company,  Boston. 
Shaw,  F.  E.,  Rockland. 
Southworth  Brothers,  Beverly. 
Spmney,  F.  W.,  Haverhill. 
Story,  A.  T.,  &  Co.,  Berkley. 
Sullivan  &  McGrath,  Dorchester. 
Sylvester,  G.  F.,  Hanover. 


Thurlow,  T.  C,  West  Newbxiry. 
Tuttle,  A.  M.,  Melrose  Highlands. 
Twomey,  M.  T.,  Roslindale. 
Voomerveldt,  H.  H.,  Nantaclcet. 
Walsh,  M.  H.,  Wood's  Sole. 
Walters,  C,  Roslindale. 
Watson,  T.  R.,  Plymouth. 
Welleeley  Nursery  Company,  Welleo- 

ley. 
White,  A.  T.,  Clifford    P.  O.,   New 

Bedford. 
Whittet  &  Co.,  Lowell. 
Whittier,  W.  B.,  &  Co.,  South  Fram- 

ingham. 
Willoughby,  G.  H.,  Edgartown. 
Wood,  Edw.,  Lexington. 
Woodman,  E.  &  C,  Danvers. 
Wright,  G.  B.,  Chelmsford. 
Wyman,  W.  H.,  North  Abington. 
Yamanaka  &  Co.,  Boston. 


EIGHTH  SEMIANNUAL  EEPORT 


OF  THK 


CHIEF  OF  THE  CATTLE  BUREAU 


TO  THE 


Massachusetts 

State  Board  of  Agriculture. 


January  10,  1906 


BEPORT. 


iy>  Iht  &aU  Board  of  Agriculture. 

The  eighth  semiaanual  report  of  the  Chief  of  the  Cattle 
Boreao,  as  required  by  section  3  of  chapter  116  of  the  Acts 
of  1902,  is  heirewith  respectfully  submitted  to  your  honor- 
able Board. 

As  the  law  requires  that  a  report  shall  be  made  semi- 
annually  by  the  Chief  of  the  Cattle  Bureau  to  the  State 
Board  of  Agriculture,  it  has  been  customary  to  submit  a 
brief  statement,  at  the  summer  meeting  of  the  Board,  of  the 
preralenoe  of  contagious  animal  diseases  during  the  first 
half  of  the  year,  and  means  taken  for  their  suppression ;  but 
that  report  is  condensed  as  much  as  possible,  and  is  intended 
to  be  preliminary  to  the  report  made  at  this  meeting,  in 
which  a  complete  and  detailed  account  is  given  of  the  work 
done  during  the  preceding  year. 

The  year  of  the  Cattle  Bureau  commences  December  16 
of  one  year  and  closes  December  15  of  the  following  one,  in 
order  to  allow  sufficient  time  for  closing  the  books  and  pre- 
paring the  report  in  season  to  have  it  ready  for  your  con- 
sideration at  this  meeting.      Exceptions  to  the  rule  have 
been  made  this  year  by  bringing  the  history  of  the  outbreak 
of  rabies  up  to  Jan.  1,  1906,  and  also  in  the  portion  relat- 
ing to  glanders,  where  two  or  three  cases  entered  on  the 
boots  prior  to  December  16  were  not  disposed  of  until 
several  days  later,  but  as  every  case  reported  up  to  that 
date  has  now  been  settled,  it  seems  better  to  include  the 
&iai  disposition  of  the  animals  in  the  year's  report, 
A  financial  statement  is  given  below :  — 
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Financial  Statement.  « 

Balance  of    appropriation   for  the   year 

ending  Dec.  31,  1904,  as  per  rei>ort, 

Dec.  15,  1904, $4,685  09 

Deficiency  appropriation,   under  chajiter 

131,  Acts  of  1905,         ....  5,000  00 


Total  available  for  accounts  of  1904,  $9,685  09 
Appropriation,  under  chapter  59,  Acts  of 

1905,  for  salaries  and  expenses,  etc.,  .  7,000  00 
Appropriation,  under  chapter  40,  Acts  of 

1905,  for  general  work  of  Bureau,  60,000  00 

Total  to  be  accounted  for,  $76,685  09 

Expenditures  for  the  year  have  been  as  follows :  — 

For  cattle  condemned  and  killed  as  tuber- 
culous, 1,625  head,  at  an  average  ap- 
praisal of  $2 1 , 

For  killing  and  burial,    .... 

For  salary  of  Chief  of  Bureau, 

For  expenses  of  Chief  of  Bureau,     . 

For  salary  of  clerk,         .... 

For  assistant  clerks  and  stenogi-aphers,    . 

For  printing,  postage,  stationery  and 
other  office  expenses,  .... 

For  sen'ices  of  agents  (exclusive  of 
glanders  work),  .... 

For  expenses  of  agents  (exclusive  of 
glanders  work),  .... 

For  laboratory  and  experimental  work 
(exclusive  of  glanders  work), 

For  expenses  of  glanders  w^ork,  includ- 
ing services  and  expenses  of  agents, 
laboratory  work,  and  killing  and  burial,  7, 167  21 

For  expenses  of  quarantine  stations  at 
Brighton,  Watertown  and  Somerville, 

For  implements,  ear  tags,  tuberculin,  etc., 
Total  expenditures  to  Dec.  15,  1905, 

Unexpended  balance, 

Of  this  balance  there  remains  from  the 
deficit  appropriation  for  bills  of  1904, 
From  appropriation  for  salaries,  etc., 

Amount  carried  forward, 


$34,133  58 

13 

00 

1,800  00 

123 

69 

1,200 

00 

1,752 

94 

1,866 

34 

11,039 

97 

4,838 

83 

746 

80 

6,625  92 
882  66 

72,190  94 

•       •       • 

$865  15 
828  12 

$4,494  15 

$1,693  27 
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Amaunl  brought  forward,  $1,693  27 

From  appropriation  for  the  general  work 
of  the  Bureau,  to  be  applied  towards 
the  payment  of  unsettled  accounts  for 

the  year  1905» 2.800  88 

Total  unexpended,  as  above,    .  $4,494  15 

From  sales  of  hides  and  carcasses  of  condemned  animals, 
sales  of  ear  tags,  testing  cattle  at  Brighton  for  non- 
resident owners,  etc.,  there  has  been  received  and  paid 
into  the  State  treasury, $3,233  57 

Under  chapter  220,  Acts  of  1903,  twenty-four  stamps  for 
the  use  of  inspectors  of  meat^  and  provisions  have 
been  furnished  to  the  boards  of  health  of  twenty-two 
different  towns. 

As  the  books  are  brought  up  only  to  December  16,  it  will 
be  seen  that  there  is  a  balance  on  hand  of  $2,800.88,  left 
from  the  appropriation  for  ^he  general  work  of  the  Cattle 
Bureau ;  but  when  the  claims  for  cattle  killed  and  various 
bills  are  brought  in  the  first  of  the  year  this  balance  will  be 
wiped  out,  and  there  wall  again  be  a  deficiency  to  be  pro- 
vided for  by  the  incoming  Legislature. 

The  deficiency  is  again  caused  by  not  having  sufficient 
money  to  carry  out  the  law  in  paying  owners  for  cattle  killed 
as  tuberculous.  The  1st  of  October  each  year  the  inspectors 
of  animals  receive  orders  to  make  an  inspection  of  the  neat 
cattle  and  other  farm  animals  in  their  respective  cities  and 
towns,  together  with  the  premises  upon  which  neat  cattle 
are  kept,  and  to  report  upon  the  same  in  books  provided  for 
this  purpose.  The  order  requires  them  to  complete  the  in- 
spection by  November  15,  but  some  of  the  inspectors  do  not 
finish  until  two  or  three  weeks  later ;  and  it  is  towards  the 
end  of  this  inspection,  when  quarantines  upon  cattle  suspected 
of  being  tuberculous  are  being  sent  in  rapidly,  that  the 
alternative  presents  itself  of  either  having  these  animals 
destroyed  by  the  State  authority,  or  "  released  for  lack  of 
funds."  In  either  case  the  Chief  of  the  Cattle  Bureau  is  the 
subject  for  criticism.  If  he  releases  diseased  animals,  he  is 
found  fault  with  for  not  having  them  killed,  especially  as 
many  of  them  are  milch  cows,  the  product  of  which  may  be 
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unfit  for  human  food ;  if,  on  the  other  hand,  he  orders  them 
examined,  and  killed  if  found  to  be  diseased,  he  is  criticised 
for  exceeding  the  appropriation  made  for  the  use  of  his 
department. 

The  past  autumn  and  early  winter  it  was  decided  to  take 
all  the  tuberculous  animals  quarantined  by  the  local  in- 
spectors prior  to  completing  the  general  inspection ;  but 
after  an  inspector  had  completed  his  examinations  and  sent 
in  his  report,  cattle  quarantined  by  him  subsequent  thereto 
were  ^'  released  for  lack  of  funds,"  as  it  seemed  that  he  ought 
to  have  found  all  the  bad  cases  in  his  town  during  his  annual 
tour  of  inspection. 

Only  44  were  released  for  lack  of  funds  previous  to  Jan.  1, 
1906,  and  most  of  these  have  been  attended  to  since  that 
date,  as  the  law  allows  a  department  to  expend  one-twelfth 
of  the  amount  of  the  previous  year's  appropriation  each 
January,  in  anticipation  that  the  Legislature  will  appropriate 
an  equal  amount  one  year  to  tliat  of  the  preceding,  in  carry- 
ing out  a  given  policy. 

There  have  been  1,364  cattle  killed  and  paid  for  out  of 
the  appropriation  of  1905  ;  the  remaining  261  were  paid  for 
out  of  the  deficiency  appropriation  made  for  1904. 

There  are  at  present  580  cattle  claims  outstanding,  which, 
at  an  average  of  $21  per  head,  will  create  a  considerable 
deficiency. 

The  portion  of  the  work  of  the  Cattle  Bureau  involving 
the  greatest  outlay  of  money  is  connected  with  tuberculosis 
in  cattle,  therefore  it  will  be,  as  usual,  the  disease  first  con- 
sidered in  this  report,  after  submitting  results  of  the  annual 
examination  of  herds  and  premises  made  by  inspectors  of 
animals ;  but  other  diseases  are  quite  as  important,  such  as 
glanders  and  rabies.  The  chief  feature  of  an  unusual  char- 
acter occurring  during  1905  has  been  the  appearance  of 
rabies,  a  detailed  account  of  which  is  given  under  the  proper 
heading.  It  has  caused  a  great  deal  of  extra  work  and 
expense,  and  has  been  the  most  serious  outbreak  that  has 
occurred  in  this  Commonwealth  in  many  years,  and  possibly 
as  bad  as  any  in  its  history. 

There  seems  to  have  been  a  distinct  gain  in  connection 
with  glanders,  a  full  report  of  which  appears  further  on. 
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Annual  Inspection  of  Neat  Cattle,  Farm  Animals,  and 
Premises  upon  which  the  Former  are  kept,  1905. 

Late  in  September  the  following  circular  letter  was  sent 
to  the  Inspectors  of  animals  in  the  cities  and  towns  of  the 
State,  together  with  the  necessary  books  in  which  to  record 
the  results  of  their  work,  and  blank  forms  of  certificates  of 
health  to  be  given  owners  in  conformance  with  section  18, 
chapter  90,  Revised  Laws  :  — 

Commonwealth  of  Mabsachusbtts, 

Cattle  Bureau  or  the  State  Board  of  Agriculture, 

Room  188,  State  House,  Boston,  Sept  1ft,  1906. 

Directions  to  Inspectors  of  Animals. 

Inspectors  of  animals  are  hereby  directed  to  make  a  general 
inspection  of  the  neat  stock  in  their  respective  towns,  and  inci- 
dentally other  farm  animals,  to  commence  October  1  and  to  be 
completed  before  the  fifteenth  day  of  November,  as  required  by 
chapter  90  of  the  Revised, Laws. 

Wherever  inspectors  examine  animals  and  find  them  free 
from  contagions  disease  they  will  give  owners  certificates  of 
health,  as  provided  for  in  section  18  of  the  law,  from  the  book 
of  blanks  (Form  No.  2)  furnished  for  that  purpose.  Books 
will  also  be  provided  (Form  No.  1)  for  carrying  out  the  pro- 
visions of  sections  17  and  24  of  chapter  90  of  the  Bevised  Laws. 

Inspectors  will  make  a  full  and  complete  report  on  every 
place  inspected,  including  all  dimensions  and  measurements 
provided  for  on  the  blank,  and  answer  in  full  all  questions  as 
to  the  light,  ventilation,  sanitary  surroundings  and  water  sup- 
ply, as  well  as  the  number  of  cattle  in  the  stable. 

Inspectors  of  animals  are  not  to  quarantine  any  cattle  as 
tuberculous  unless  they  show  sufficient  evidence  of  disease  to 
make  it  possible  to  condemn  them  on  a  physical  examination. 
The  only  exception  to  be  made  is  in  case  a  milch  cow  shows 
evidence  of  tuberculosis  of  the  udder;  such  an  animal  can  be 
quarantined  and  the  duplicate  notice  sent  to  this  office. 

It  is  also  requested  that,  if  eases  of  tuberculosis  in  animals 
are  found,  inspectors  keep  a  record  of  them  for  a  few  days,  and 
then  when  animals  are  quarantined  several  can  be  quarantined 
at  once  ^nd  duplicates  sent  here,  so  that  the  agent  of  the  Cattle 
Bureau  can  see  a  number  at  one  visit,  instead  of  having  to  go 
every  two  or  three  days  to  see  one  animal  at  a  tixv>o  thns  avoid- 
ing running  up  expenses  as  much  as  possible. 
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It  is  also  the  duty  o{  inspectors  of  animals  to  quarantine 
cattle  brought  into  this  State  from  without  the  limits  of  the 
Commonwealth,  if  the  owner  has  not  had  a  permit  from  this 
Bureau,  the  same  to  remain  in  quarantine  until  this  ofiSee  is 
furnished  with  a  satisfactory  certificate  of  tuberculin  test. 

Inspectors  of  animals  are  reminded  that  tuberculosis  among 
cattle  is  not  the  only  contagious  disease  with  which  they  are 
called  upon  to  deal,  but  in  case,  they  suspect  the  presence  of 
any  contagious  disease  among  any  species  of  domestic  animals, 
they  are  to  quarantine  such  animals  and  send  duplicates  to 
the  Cattle  Bureau  office,  in  accordance  with  the  provisions  of 
section  19  of  chapter  90  of  the  Revised  Laws. 

Section  28  of  chapter  90  of  the  Revised  Laws  provides  as 
follows:  "Contagious  diseases,  under  the  provisions  of  this 
chapter,  shall  include  glanders,  farcy,  contagious  pleuro-pneu- 
monia,  tuberculosis,  Texas  fever,  foot  and  mouth  disease, 
rinderpest,  hog  cholera,  rabies,  anthrax  or  anthracoid  dis- 
eases, sheep  scab  and  actinomycosis." 

As  section  24  requires  that  the  results  of  the  inspection  shall 
be  incorporated  in  the  annual  report' of  the  Chief  of  the  Cattle 
Bureau  to  the  State  Board  of  Agriculture,  it  will  be  seen  that 
it  is  necessary  for  the  returns  to  be  at  this  office  by  Novem- 
ber 15,  in  order  to  prepare  them  for  publication. 

The  necessary  books  for  the  inspection  will  be  forwarded  at 

once  by  mail  or  express.      Please  report  immediately  if  not 

received  by  September  25. 

Austin  Peters, 

Chief  of  Cattle  Bureau, 

The  following  table  embodies  a  condensed  report  of  the 
doings  of  the  inspectors  of  animals  in  making  the  annual  in- 
spection, which  complies  with  the  requirements  of  section  24, 
chapter  90,  Eevised  Laws :  — 
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While  the  number  of  herds  given  is  less  than  in  1904, 
as  well  as  the  number  of  neat  cattle  and  milch  cows,  the 
reports  in  many  ways  are  more  complete.  They  show  an 
increase  of  over  700  sheep  and  a  decrease  of  over  600  goats. 
Every  city  and  town  hag  been  heard  from,  although  it  was 
long  after  November  15  when  the  reports  of  some  of  the 
inspectors  were  received. 

The  number  of  stables  inspected  exceeds  those  of  the  pre- 
vious year  by  about  5,000,  and  the  returns  are  more  com- 
plete than  for  several  years  ;  only  five  towns  are  marked  as 
incomplete  on  the  stable  inspection,  and  in  these  the  omis- 
sions were  few  and  trivial.  The  better  stable  inspection  was 
brought  about  by  inserting  in  the  inspection  books  a  new 
series  of  questions  relating  to  stables,  rendering  it  impos- 
sible for  inspectors  to  write  *'the  same  as  last  year"  in 
filling  out  the  answers,  as  has  been  the  case  for  several 
previous  years  with  many  of  them. 

While  it  is  felt  that  in  some  towns  the  inspectors  have  not 
made  as  thorough  and  complete  an  inspection  as  it  was  pos- 
sible for  them  to  make,  yet  it  is  not  to  be  wondered  at  if 
the  work  is  not  performed  in  the  best  possible  manner,  when 
the  compensation  they  receive  in  many  of  the  smaller  towns 
of  the  State  is  considered.  Inspectors  of  animals  in  some 
of  the  small  towns  receive  but  |15  to  $20  per  annum ;  and 
when  one  considers  the  salary  in  comparison  with  the  services 
required,  there  can  be  no  doubt  but  what  the  compensation 
is  more  than  earned  in  the  amount  of  work  done,  even 
although  it  is  not  carried  out  to  the  fullest  completion. 

It  is  still  a  matter  worthy  of  consideration  as  to  whether 
it  would  not  be  better  for  the  State  to  be  divided  into  veter- 
inary districts,  with  a  veterinarian  under  the  direction  of 
the  Chief  of  the  Cattle  Bureau  in  charge  of  each,  with  a 
suitable  salary  from  the  State,  rather  than  to  continue  the 
present  system  of  town  inspectors  of  animals. 

Tuberculosis. 

That  portion  of  the  duties  of  the  Cattle  Bureau  required 
in  connection  with  tuberculosis  may  be  divided,  as  in  pre- 
ceding years,  under  thi*ee  heads. 
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First.  —  That  port  of  the  work  resulting  from  the  action 
of  the  local  inspectors  of  animals  <]uarantining  cattle  sus- 
pected of  having  tuberculosis,  which  must  be  examined  by 
agents  of  the  Cattle  Bureau,  and  appraised  and  killed  if 
found  to  be  suffering  from  the  disease,  or  released  if  con- 
sidered free  from  it. 

Second.  —  Keeping  up  the  (|uarantine  work,  to  prevent 
tuberculous  animals  from  being  introduced  into  the  dairy 
and  breeding  herds  of  this  Conmionwealth  from  adjoining 
States.  This  includes  the  testing  of  all  neat  cattle  brought 
into  the  State  except  beeves  for  inmiediate  slaughter,  or 
calves  under  six  months  old ;  cattle  returning  from  out-of- 
State  {)astures,  or  coming  in  for  exhibition  purposes  or  re- 
turning home  from  cattle  shows  in  adjoining  States,  are  also 
exempt  from  the  test.  All  the  cattle  upon  which  a  test  is 
required  shipped  to  the  stock  yards  at  Brighton,  Watertown 
and  Somerville,  are  tested  by  the  agent  of  the  Cattle  Bureau 
in  charge  of  these  quarantine  stations.  Cattle  upon  which 
a  test  is  required  brought  to  points  outside  of  these  stock 
yards,  which  are  considered  to  be  quarantine  stations,  must 
be  accompanied  by  satisfactory  certificates  of  tuberculin  test 
made  by  veterinarians  in  the  States  from  which  they  come, 
approved  by  the  C^hief  of  the  Cattle  Bureau ;  or  they  are 
held  upon  arrival  at  destination  and  tested  by  an  agent  of 
the  Cattle  Bureau,  free  of  expense  to  citizens  of  Massachu- 
setts and  at  cost  to  citizens  of  other  States,  but  at  their 
risk.  Cattle  passing  a  satisfactory  test  are  released  from 
quarantine. 

Third. — The  third  division  of  the  labor  performed  in 
connection  with  bovine  tuberculosis  is  known  as  '*  voluntary 
recjuest  work,"  where  entire  herds  are  tested  at  the  request 
of  their  owners,  with  a  view  to  eradicating  tuberculosis  from 
them. 

The  following  statement  shows  the  number  of  cattle  quar- 
antined during  the  year  by  the  local  inspectors,  or  cattle  from 
without  the  State  held  in  quarantine  awaiting  a  tuberculin 
test,  or  held  after  reacting  to  tuberculin,  and  the  disposition 
made  of  them  :  — 
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Massachuaetls  Cattle. 

Number  released, 

Number  condemned,  killed  and  paid  for, 
Number  permit  to  kill,  and  paid  for. 
Number  permit  to  kill,  no  award,  . 
Number  died  in  quarantine,  no  award,     . 
Number  condemned  and  killed  in  process  of 
Number  released  for  lack  of  funds, 
Number  in  quarantine,  unsettled,    . 

Total  Massachusetts  cattle  (^uarantintHl, 


settlement 


660 

1,302 

68 

116 

78 

578 

27 

1 


2,780 


Cattle  from  ivithout  the  State. 

Number  released, 

Number  condemned,  killed  and  paid  for. 
Number  condemned  and  killed,  no  award. 
Number  killed  at  owner's  request  after  first  t««st.  no  award, 
Number  died  in  quarantine,  no  awanl,    .... 
Number  in  quarantine,  unsettled,    ..... 
Total,  including  255  Brighton  cattle  held  for  retest, 

Total  number  cattle  quarantined,       .         .         .         . 


713 
4 

167 
5 
3 
7 


899 


3,629 


Among  the  Massachusetts  cattle  quarantined,  59  were 
tested  to  satisfy  the  owners  as  to  the  presence  or  absence  of 
disease ;  of  these,  31  were  condemned  and  killed  and  28 
were  released. 

Of  the  cattle  quarantined  as  tuberculous,  2  were  found 
affected  with  actinomycosis,  and  were  released,  to  be  killed 
for  l^eef  by  owners. 

Of  the  176  condemned  and  killed  on  suspicion  of  being 
tuberculous,  brought  into  Massachusetts  from  without  the 
State,  103  were  tested  and  retested  at  Brighton,  and  the 
other  73  were  tested  at  other  places.  Four  were  found  to 
show  no  lesions  of  tuberculosis,  and  the  owners  received 
pay  therefor  from  the  State.  Of  these  4,  2  were  tested  at 
Brighton  and  2  at  other  points. 

During  the  year  307  cattle,  12  calves  and  28  swine  were 
reported  by  butchers,  renderers  and  boards  of  health  as  hav- 
ing been  found  tuberculous  at  tmie  of  slaughter.  These 
animals  were  not  quarantined,  and  are  not  included  in  the 
3,629  above  reported. 
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Two  horses  were  also  reported  as  having  had  tuberculosis ; 
one  received  at  rendering  works  in  Marlborough,  which  was 
not  proved  by  any  laboratory  examination  ;  and  one  from 
Somerville,  found  by  Dr.  Rogers  at  the  New  England  Ren- 
dering Works  in  Brighton,  specimens  from  which  were  found 
(o  contain  tubercle  baccilli  at  the  bacteriological  laboratory 
of  the  Harvard  Medical  School.  This  disease  in  the  equine 
species  is  very  rare. 

The  second  section  of  the  work  is  given  below,  and  in- 
cludes the  testing  at  Brighton  and  points  outside,  and  also 
the  granting  of  permits  for  bringing  cattle  from  without  the 
State  to  places  outside  the  quarantine  stations  at  Brighton, 
Watertown  and  Somerville. 

BKcipls  of  Stock  at  the  Watertown  Stock  Yards,  from  Dec.  15,  1904, 

to  Dec.  15,  1905. 

Vermont  cattle 5,032 

Xew  Hampshire  cattle, 5,519 

New  York  cattle, 1,256 

Massachusetts  cattle, 2,642 

Western  caUle, 28,544 

Sheep, 31,590 

Swine 4,394 

Cakes, 26,874 

BicHpts  of  Stock  at  the  New  England  Dressed  Meat  and  Wool  Com- 
pany't  Yards  at  Somerville,  from  Dec.  15, 1904,  to  Dec.  15,  1905. 

Mame  cattle 3,436 

New  Hampshire  cattle, 1,898 

Vermont  cattle, 4,894 

Massachusetts  cattle, 1,128 

Western  cattle .  81,003 

Sheep, 283,228 

Swine, 1,223,578 

Calves, 59,613 

Cattle  not  for  immediate  slaughter  have  been  tested  by 
the  agent  of  the  Cattle  Bureau  at  Brighton,  and  are  included 
in  the  Brighton  report. 


268 


BOARD  OB*  AGRICULTirRE.     [Pub.  Doc 


Receipts  of  Stock  eU  Brighton,  from  Dec.  16, 1904,  to  Dec,  16,  1905. 


Maine  cattle, 

10.363 

New  Hampshire  cattle,  . 

1,917 

New  York  cattle,  . 

1.400 

Vermont  cattle, 

1,392 

Massachusetts  cattle. 

16,015 

Western  cattle,                * 

68,412 

Sheep,  ..... 

49,378 

Swine, 

15,903 

Calves, 

47.240 

Cattle  tested. 

13,833 

Cattle  released  after  test. 

13,728 

Cattle  condemned  after  test, 

95 

Cattle  killed  at  request  of  owners  who  preferred 

not  to  wait  for  second  test. 

• 

» 

■ 

15 

As'  a  rule,  animals  that  react  are  held  and  retested  a  week 
later  with  a  double  dose  of  tuberculin,  as  animals  that  are 
feverish  from  other  causes  sometimes  appear  to  give  a  re- 
action just  after  arrival  at  their  destination. 

Report  of  Cattle  brought  into  the  State  during  the  Year^  to 
Points  outside  of  the  Quaranthie  Stations. 

During  the  year  1905  the  following  cattle  were  brought 
into  the  State  to  points  outside  of  the  quarantine  stations  :  — 


For  dairy  and  breeding  purposes,  tested  before  shipment, 
For  dairy  and  breeding  purposes,  tested  after  arrival, 
For  dairy  and  breeding  purposes,  awaiting  test. 

Neat  cattle  on  which  no  test  was  required, 

X.  o  tai ,.         ...         •  •         •         •         . 


2,816 

4,133 

4 

6,952 
7,825 

1X777 


The  cattle  and  calves  on  which  no  test  was  required  were 
as  follows :  — 


Returned  from  out-of-State  pastures, 

Calves  under  six  months  old,  ....... 

Died  before  test  could  be  made, 

Condemned  on  physical  examination  without  test,  and  kUled,  . 
Cattle  for  immediate  slaughter,        ....  2,388 

Calves  for  immediate  slaughter 4,137 

Total, 


910 

384 

5 

1 


6,525 
"7^ 


No.  4.]  REPORT  OF  CATTLE  BUREAU.     269 

Xearlj  all  of  these  cattle  were  brought  in  on  permits  issued 
bj  the  Chief  of  the  Cattle  Bureau,  only  182  head  having 
beeo  brought  in  without  permits,  which  were  reported  to 
this  Bureau  by  railroad  agents,  local  inspectors  or  others. 
Of  these,  5  were  accompanied  by  satis&ctory  certificates  of 
tabercnlin  test,  5  were  calves  under  six  months  old,  2  were 
siaoghtered  at  once  for  beef,  2  were  returned  from  pasture, 
1  was  condemned  on  physical  examination  and  killed,  and 
the  remainder,  167  head,  were  tested  by  agents  of  the  Cattle 
Bureau.  There  were  also  6  herds  brought  into  the  State  for 
exhibition  purposes,  unaccompanied  by  permits,  but  these 
were  reported  and  looked  after  by  the  local  inspector  at  the 
place  where  they  were  exhibited. 

Tha«  were  838  permits  issued,  108  of  which  were  not 
used;  on  the  balance,  14,595  head  of  cattle  were  brought 
into  the  State. 

Eleven  permits  were  issued  allowing  cattle  to  be  brought 
into  the  State  for  exhibition  at  agricultural  fairs,  to  remain 
for  a  short  time  only,  and  3  for  bringing  cattle  back  from 
exhibition  at  fairs  in  other  States.  Four  permits  were  given 
for  pasturing  cattle  in  this  State  for  a  short  period  or  for  the 
season,  1  permit  was  given  for  returning  cattle  daily  from  a 
pasture  in  Connecticut,  1  allowing  an  ox  team  to  be  used  in 
this  State  going  back  and  forth  across  the  border  line,  1  for 
cattle  to  be  unloaded  en  route  through  the  State,  1  allowing 
a  large  bull  to  be  exhibited  at  a  museum  during  the  season, 
and  1  allowing  an  owner  who  lived  near  the  New  Hampshire 
line  to  bring  Massachusetts  cattle  back  into  the  State  after 
being  load^  at  a  station  in  New  Hampshire  simply  as  a 
naatter  of  convenience. 

Some  opposition  has  developed  during  the  past  spring  to 
the  provisions  of  Cattle  Bureau  Order,  No.  11,  requiring  a 
tuberculin  test  upon  all  cattle  brought  into  Massachusetts  to 
be  kept  here,  except  calves  under  six  months  old  and  beeves 
for  immediate  slaughter ;  and  last  April  a  number  of  mem- 
bers of  the  Massachusetts  Cattle  Owners'  Association  peti- 
tioned the  Governor,  the  Executive  Council  and  the  Chief 
of  the  Cattle  Bureau  to  amend  that  part  of  the  rules  and 
regulations  which  provides  that  all  cattle  except  those  for 
immediate  slaughter,  or  calves  under  six  months  old,  must 
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be  tested  with  tuberculin  by  a  person  approved  by  the  Chief 
of  the  Cattle  Bureau,  either  prior  to  shipment  or  after  arrival 
at  destination,  unless  permission  to  omit  the  test  is  given  by 
the  Chief  of  the  Bureau,  for  some  good  reason. 

This  petition  was  referred  to  the  Chief  of  the  Cattle  Bureau 
April  21,  with  the  request  by  the  Governor  and  Council  that 
he  give  the  petitioners  a  hearing.     A  hearing  was  accordingly 
granted  the  members  of  the  Massachusetts  Cattle  Owners' 
Association  in  the  room  of  the  State  Board  of  Agriculture, 
No.  136  State  House,  on  May  4, 1905.     After  considering 
arguments  for  and  against  changing  the  rules  and  regula- 
tions of  the  Cattle  Bureau  of  the  State  Board  of  Agriculture 
contained  in  Cattle  Bureau  Order,  No.  11,  the  Chief  of  the 
Cattle  Bureau  reported  to  the  Governor  and  Council  that  it 
seemed  to  him  that  it  would  be  unwise  to  make  any  change 
in  the  present  rules  and  regulations  of  the  Cattle  Bureau  re- 
lating to  the  introduction  of  neat  cattle  from  other  States  into 
the  Commonwealth  of  Massachusetts.     He  also  gave  it  as  his 
opinion  that  the  request  of  the  petitioners  for  revoking  the 
portion  of  Cattle  Bureau  Order,  No.  11,  requiring  a  tuberculin 
test  should  not  be  granted. 

The  petitioners  appealed  from  the  decision  of  the  Chief  of 
the  Cattle  Bureau  to  the  Governor  and  Council,  but  as  yet 
no  further  action  has  been  taken  in  the  matter. 

If  the  Commonwealth  is  to  continue  the  policy  of  paying 
owners  of  tuberculous  animals  for  cattle  that  are  killed  bv 
the  State  authority,  it  seems  only  proper  to  require  that  cattle 
brought  in  from  suiTounding  States  should  be  free  from 
tuberculosis,  and  the  best  method  of  determining  accurately 
whether  they  are  free  from  this  disease  or  not  is  by  means 
of  the  tuberculin  test ;  therefore,  it  is  to  be  hoped  that  no 
change  will  be  made  in  the  rules. 

The  third  portion  of  this  work,  or  '<  voluntary  request 
work,"  has  been  very  limited  during  the  past  year,  as  shown 
in  the  appended  list :  — 

Number  of  herds  tested,        .         .         .         .         .         .         .  .9 

Number  of  animals  tested, .  ISO 

Number  condemned  and  rendered,         .....  60 

Number  condemned  and  passed  for  beef,  no  award,       .         .  40 

Number  that  did  not  react, 90 

180 
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This  k  aboat  half  as  much  as  was  done  the  previous  year, 
widi  a  much  larger  percentage  of  reacting  animals. 

One  reason  why  so  few  herds  are  tested  is  that  the  State 
does  not  pay  for  all  reacting  animals,  but  only  for  those  that 
are  rendered,  the  owner  receiving  what  the  butcher  will 
allow  for  the  slightly  diseased.  This  places  so  much  of  the 
borden  of  expense  upon  the  owner  that  there  is  not  a  great 
demand  for  herd  tests  based  upon  such  onerous  conditions. 

There  are  undoubtedly  a  large  number  of  owners  of  herds 
in  Massachusetts  who  have  their  cattle  tested  at  their  own 
expense,  and  who  keep  their  herds  clean  free  of  cost  to  the 
State ;  and  there  are  also  a  number  of  farmers  whose  herds 
have  been  cleaned  up  in  previous  years  from  whom  no  recent 
complidnt  has  been  received,  and  where  disease  has  not  reap- 
peared. There  are,  however,  not  any  available  figures  to  be 
qaoted  in  this  connection. 

A  practice  method  of  immunization  of  cattle  to  be  intro- 
duced into  herds  where  tuberculosis  exists  or  has  existed  is 
also  greatly  to  be  desired.  Koch,  Von  Behring  and  others 
have  done  work  in  this  line,  and  Yon  Behring  claims  to  have 
discovered  a  satisfactory  method.  So  far  it  has  only  been 
appfa'ed  to  calves  to  be  raised  in  herds  where  tuberculosis 
exists.  Young  calves  receive  an  intravenous  injection  of  a 
certain  quantity  of  an  attenuated  human  tubercle  culture, 
and  in  three  months  a  second  dos^  five  times  the  size  of  the 
first  is  given  in  the  same  way.  It  is  claimed  that  calves 
thus  treated  are  immunized  for  a  considerable  period,  —  two 
or  three  years ;  whether  this  immunity  lasts  for  the  natural 
length  of  the  animal's  life  it  is  yet  too  soon  to  say.  This 
method  may  in  time  prove  of  great  value  to  farmers,  espe- 
iisLHy  to  breeders  of  pure-bred  stock  owning  herds  in  which 
tuberculosis  exists. 

If  a  similar  method  can  be  applied  to  older  cattle  about  to 
be  introduced  into  dairy  herds  where  tuberculosis  is  present, 
it  may  prove  of  great  benefit.  New  purchases,  after  Imng 
tested  with  tuberculin  and  found  to  be  free  from  tuberculosis, 
can  be  placed  in  a  quarantine  stable  and  immunized  before 
heing  introduced  into  the  herd.  Such  a  plan,  if  it  proves 
practicable,  would  be  of  great  assistance  towards  the  erad- 
ication of  this  disease  from  herds  which  depend  upon  the, 
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purchase  of  new  milch  cows  to  replenish  the  stock,    ratber 
than  raising  young  animals  for  this  purpose. 

Experiments  might  well  be  undertaken  by  tlie  Cattle  Bureau, 
with  an  expert  consultant  like  Dr.  Theobald  Smith  to  direct 
them,  at  the  Agi-icultural  College   Experiment  Station   or 
[  some  suitable  place,  if  funds  for  this  purpose  could  \ye  pro- 

vided, with  a  view  to  studying  the  efficacy  of  Von  Behring-'s 
and  other  methods,  and,  if  a  satisfactory  result  was  obtained, 
the  benefits  could  be  placed  at  the  disposal  of  our  fanners. 

If  work  were  undertaken  in  this  direction  certain  questions 
could  be  solved  in  a  few  months,  while  other  experiments 
would  require  a  period  of  two  or  three  years. 

Glanders. 

It  is  ground  for  encouragement  to  be  able  to  state  that 
there  has  been  a  continued  diminution  in  the  number  of  cases 
of  glanders  in  Massachusetts  during  the  year  ending  Dec. 
15,  1905,  from  the  previous  year. 

As  fer  as  it  is  possible  to  ascertain  (and  the  means  of  the 
Cattle  Bureau  for  obtaining  reports  are  fairly  complete),  624 
horses  have  been  killed  or  have  died  with  glanders  or  farcy 
in  Massachusetts  during  the  year  ending  Dec.  15,  1905, 
This  is  185  less  than  in  1904  and  23(>  fewer  than  in  1903, — 
in  fact,  less  than  during  any  year  since  1899,  when  the  niun- 
ber  of  positive  cases  was  543.  At  that  time,  however,  the 
means  of  obtaining  full  and  complete  reports  were  not  as  re- 
liable as  at  present. 

The  total  number  of  horses  or  mules  reported  as  having 
glanders,  or  dealt  with,  has  been  899.  Of  these,  275  have 
been  negative ;  some  have  been  repoii;ed  as  suspected  of 
having  glanders  or  farcy  by  the  local  inspectors  of  animals 
or  others,  and  upon  examination  have  been  found  to  be  free 
from  contagious  disease ;  the  remainder  are  animals  that 
were  in  stables  where  the  mallein  test  was  applied,  and  after 
one  or  more  tests  were  released  as  free  from  infection. 

The  decrease  in  the  number  of  cases  of  glanders  during 
the  past  two  years  must  be  largely  ascribed  to  the  patient 
and  unremitting  toil  of  the  agents  of  the  Cattle  Bureau. 
Another  important  factor  is  believed  to  be  due  to  sending 
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an  agent  to  the  stables  where  cases  occur  outside  the  limita 
of  Boston,  within  ten  or  twelve  miles  of  the  State  House,  to 
disinfect  the  stalls  occupied  by  animals  that  were  diseased. 
This  agent  has  also  disinfected  the  blacksmith  shops  where 
diseased  animals  have  recently  been  shod,  and  has  also  inci- 
dentally kept  up  an  inspection  of  the  public  watering  troughs 
in  surrounding  cities  and  towns.     Where  a  trough  has  been 
found  to  be  dirty,  it  has  been  reported  to  the  Chief  of  the 
Cattle  Bureau,  who  has  immediately  written  to  the  super- 
intendent of  the  water  works  in  the  city  or  town  where 
the  trough  was  situated,  requesting  that  it  be  immediately 
cleansed,  and  in  future,  if  possible,  kept  clean. 

The  practice  of  having  stables  disinfected  in  Worcester 
and  Fall  River,  in  cases  where  the  owner  was  not  competent 
or  in  a  position  to  do  it,  has  also  been  continued,  with  bene- 
ficial results. 

The  use  of  mallein  in  eradicating  glanders  from  infected 
stables  has  also  no  doubt  contributed  its  share  to  the  diminu- 
tion of  the  disease. 

The  results  of  all  this  work  are  shown  in  the  following 
table :  — 


1»04. 

19M. 

IncroMC. 

CITY  OR  TOWN. 

KOVmI 
or  died. 

Negative. 

Killed 
or  died. 

NegatlTe. 

DecreMe. 

Acton, 
Adams,   . 
Amesbuiy, 
Amberst, 
Andorer, 
Arlington, 
Ashhj,    . 
Ashland, 
Atbol,    . 

* 
• 
• 

4 

4 

1 

7 

1 
2 

1 
1 

3 

1 

1 
1 

3 

2 

13 

2 

1    " 

1 

2 
9 
1 

1     ■ 

3 
2 
6 
2 

4 
3 

1 
2 
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19#4. 

1M9. 

^ 

CITY  OR  TOWN. 

KUled 
or  died. 

NegBtiT«. 

1 

Killed 
or  died. 

NegitlTB. 

DeoreMe. 

Attleborough,  . 

- 

— 

1 

- 

1 

- 

Auburn,  . 

1 

— 

2 

1 

1 

- 

Avon, 

1 

-- 

- 

- 

- 

1 

Barnstable, 

- 

2 

— 

2 

— 

- 

Barre, 

> 

— 

- 

1 

- 

1 

- 

Belchertown, 

1 

1 

— 

- 

- 

1 

Bellingham,     . 

— 

- 

2 

1 

2 

- 

Belmont, 

2 

- 

4 

- 

2 

- 

Bernardston, 

- 

— 

— 

1 

- 

— 

Beverly,  . 

3 

— 

3 

7 

- 

- 

Billerica, 

- 

1 

— 

1 

,^ 

- 

Blackstone, 

— 

— 

1 

1 

1 

— 

Boston,    . 

254 

23 

210 

20 

- 

44 

Boxford, 

— 

— 

- 

1 

— 

- 

Boylston, 

- 

2 

4 

— 

4 

- 

Brain  tree, 

3 

1 

1 

1 

— 

2 

Bridgewater,    . 

— 

— 

1 

4 

1 

— 

Brockton, 

4 

6 

1 

1 

— 

3 

Brookline, 

3 

1 

10 

5 

7 

- 

Cambridge, 

86 

12 

55 

12 

— 

81 

Canton,    . 

- 

— 

— 

1 

— 

— 

Charlton, 

3 

- 

2 

- 

- 

1 

Chelmsford,     . 

- 

S 

2 

— 

2 

— 

Chelsea,  . 

16 

4 

14 

— 

— 

2 

Clinton,  . 

2 

1 

1 

— 

— 

1 

No.  4.]      REPORT  OF  CA'ITLE  BUREAU. 


275 


19#4. 

!•••• 

f 

■  Inetmm. 

CITY  OR  TOWN. 

• 

KOM 
ordtod. 

N€gBtiT«. 

KUted 
or  died. 

NcfBtiTv. 

Vfomm. 

Ck>lTain,  • 

— 

— 

1 

— 

- 

Concord, 

6 

' 

- 

- 

6 

Danvers, 

4 

1 

— 

- 

3 

Dartmouth, 

1 

'        1 

1 

— 

— 

Dedham, 

7 

4 

1 

- 

3 

Douglas, 

— 

- 

1 

1 

- 

- 

Dover,     . 

— 

— 

2 

9 

2 

1 

- 

Dracut,    . 

1 

1 

' 

— 

1        ~" 

1 

Easton,    . 

- 

— 

2 

— 

2 

— 

Essex, 

2 

— 

1 

— 

— 

2 

Everett,  . 

6 

2 

i      8 

2 

2 

— 

Fairhaven, 

— 

— 

;    1 

— 

1 

- 

Fall  River,       . 

37 

7 

1 

37 

— 

23 

Fitehburg, 

1 

1 

1 

2 

- 

1 

Foxborough,    . 

1 

1 

1 

- 

- 

1 

Framingham,  . 

2 

1 

1 

1 

1 

- 

1 

Franklin, 

— 

1 

1 

:     2 

— 

2 

— 

Freetown, 

1 

— 

— 

— 

- 

1 

Gardner, . 

1 

1 

5 

17 

4 

- 

Gloucester, 

1 

1 

— 

1 

■ 

1 

Grafton,  . 

2 

— 

1 

2 

— 

1 

Greenfield, 

3 

— 

— 

2 

- 

3 

Groton,    . 

— 

% 

— 

1 

- 

- 

Halifax,  . 

— 

— 

— 

1 

- 

- 

Hardwick, 

~ 

1       "" 

2 

- 

' 
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- 

■  •M. 

iDoraM. 

CITY  OR  TOWH. 

KUIM 
or  died. 

HWtln. 

KilW 

H.,U1T.. 

DMnH*. 

Harvard, 

I 

_ 

- 

- 

- 

1 

llarwiuh. 

- 

- 

1 

- 

I 

- 

Haverhill, 

3 

- 

- 

4 

- 

3 

Hinghani, 

- 

1 

3 

1 

- 

Holdea.  . 

I 

- 

3 

- 

- 

HolUston. 

1 

- 

4 

- 

- 

HubbardaloD, 

- 

1 

1 

- 

- 

Hudson.  . 

_ 

- 

1 

- 

Hyde  Pork, 

3 

- 

1 

- 

2 

Ipswidi, . 

_ 

1 

- 

- 

- 

KiDgStOQ, 

3 

- 

1 

- 

2 

Lancaster, 

- 

- 

- 

- 

- 

Lawrenc-e, 

U 

15 

4 

- 

10 

Ltiominster, 

- 

2 

I 

1 

- 

Lexington, 

8 

1 

2 

10 

- 

6 

Uncoln,  . 

5 

4 

- 

- 

5 

Lowell,    . 

23 

2 

9 

- 

14 

Lyim.       . 

10 

2 

6 

- 

4 

Maiden,  . 

6 

3 

2 

- 

4 

Mansfield, 

- 

- 

- 

- 

- 

Marblehead. 

1 

1 

- 

- 

- 

I 

Marlborough, 

1 

- 

i 

1 

3 

- 

MarshfieW. 

1 

- 

- 

- 

- 

I 

Maynanl. 

1 

1 

- 

- 

- 

1 

Medfi«l<l. 

2 

- 

- 

- 

2 
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19#4. 

19M. 

InrraeiM. 

cm  OR  TOWS. 

Killed 
or  died. 

Negative. 

Killed 
or  died. 

Kegrtive. 

DeoreMe. 

Medfoid, 

3 

3 

2 

— 

— 

Medway, 

• 

1 

— 

— 

1 

Melrose, . 

• 

1 

1 

2 

^^ 

1 

— 

Mendon, . 

»                • 

— 

— 

1 

— 

1 

- 

Metfauen, 

»                • 

3 

— 

— 

1 

— 

3 

Uilford.  . 

« 

— 

— 

1 

— 

1 

" 

Milton,    . 

« 

3 

— 

4 

1 

1 

- 

Mmitagae, 

B                                   * 

— 

- 

— 

1 

— 

- 

Nahant,  . 

•                                     • 

2 

— 

1 
1 

— 

— 

1 

Xatick.    . 

I                                    • 

3 

1 

2 

— 

— 

1 

Xeedham, 

»                                      • 

4 

— 

— 

- 

- 

4 

Xew  Bedford, 

■ 

1 

2 

10 

— 

9 

— 

^'ewb^IIy, 

• 

1 

— 

— 

1 

Kewbuiyport, . 

• 

3 

— 

1 

1 

"- 

2 

Xewton,  . 

• 

8 

6 

6 

2 

2 

Xorth  Adams, . 

« 

1 

1 

1 

- 

— 

— 

North  Andover, 

4 

— 

1 

5 

— 

3 

Nwth  Attleborough, 

— 

1 

1 

2 

1 

— 

KoTthuupton,  . 

1 

1 

— 

— 

- 

1 

Northbridge,    . 

— 

1 

- 

1 

— 

- 

Koithborough, 

1 

~ 

4 

— 

3 

— 

Xorthfield, 

— 

2 

- 

2 

- 

- 

Norwood, 

1 

— 

- 

- 

— 

1 

^^ge,  . 

— 

3 

- 

2 

- 

- 

Oxford.  .       .        . 

1 

6 

— 

4 

- 
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IM4. 

■  MS. 

iMnM*. 

CITY  OR  TOWN. 

ordM. 

Nt^Tt. 

<rdM. 

Ni,«l«. 

Paxton.    . 

1 

1 

- 

- 

- 

I 

I'eabody, 

- 

- 

- 

2 

- 

- 

Pepperell, 

6 

- 

- 

1 

~ 

5 

Pittsfield, 

1 

1 

- 

- 

- 

1 

Plymouth, 

- 

- 

- 

1 

- 

Princeton, 

2 

2 

2 

10 

- 

- 

Quincy,   . 

5 

1 

2 

- 

3 

lUndolph, 

6 

4 

1 

- 

4 

Revere.    . 

2 

2 

1 

- 

1 

Rochester, 

- 

- 

- 

- 

- 

Royalat«n, 

- 

- 

- 

- 

- 

Rutlona,  . 

1 

- 

- 

- 

1 

Salem,     . 

4 

1 

2 

r 

2 

Saugus,    . 

- 

4 

1 

- 

Scituate,  - 

1 

- 

- 

- 

1 

Seekonk, 

- 

- 

2 

- 

- 

Shnron,   . 

1 

1 

- 

- 

1 

Sherbom. 

1 

- 

- 

- 

- 

1 

Shirlpy.  . 

- 

- 

2 

- 

- 

61 

11 

28 

a 

33 

Southbridge,    . 

1 

- 

1 

- 

- 

Southwick, 

- 

- 

- 

1 

- 

Shrewsbury,    ■ 

- 

- 

2 

1 

- 

Speneer.  . 

1 

- 

_ 

- 

1 

Springfield.      - 

I 

2 

- 

- 
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.-.. 

l*M. 

CITY  OB  TOWN. 

!>«»». 

(RdM. 

B^i*i... 

StgUin. 

Westwoo.1,       . 

1 

10 

4 

6 

- 

Weymouth,      . 

i 

2 

- 

1 

- 

Winchesler.      . 

' 

2 

- 

- 

- 

Winthrop, 

- 

- 

- 

1 

Wobum, 

' 

1 

1 

- 

- 

Worcester, 

3 

60 

4 

- 

17 

Totals.      , 

8<.'9 

217' 

624 

275 

- 

- 

The  close  of  1905  leaves  all  casein  of  glanders  or  &rcy 
reported  during  the  j'ear  disjxisod  of,  —  a  much  more  sati,"- 
factory  condition  than  usual. 

In  the  sixth  semiannual  report  of  the  Chief  of  the  Cattle 
Bureau,  January,  1905,  10  suspected  cases  remained  to  be 
decided  later,  in  connection  with  unlinished  stable  tests  ;  of 
these,  8  horses  ceased  to  react  and  were  released  from  quar- 
antine, and  2  developed  physical  evidence  of  disease  and 
were  killed,  1  in  Cambridge  and  the  other  in  ClintOD,  mak- 
ing the  actual  number  killed  during  the  year  62l> ;  but  titc  i 
mentioned  are  tabulated  among  the  undecided  cases  of  11104, 
leaving  024  new  cases  which  liave  been  destroyed  or  died. 
Only  one  error  in  diagnosis  has  been  made  among  the  horses 
killed.  This  animal  was  found  on  autopsy  to  be  free  from 
glanders,  ami  the  Commonwealth  paid  $125  for  it. 

It  will  be  seen  by  the  above  table  that  in  Boston  tbere 
is  a  falling  oflF  of  44  cases  from  the  previous  year,  as  re- 
ported by  the  veterinarian  of  the  Boston  board  of  health, 
which  has  entire  charge  of  glanders  in  the  city  of  Boston, 
and  that  outside  of  Boston  the  decrease  is  142,  That  is, 
outside  of  tlie  limits  of  the  city  of  Boston  there  has  been 
a  decrease  of  about  25  per  cent,  and  in  Boston  it  has  de- 
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creased  17  percent.  About  two-thirds  of  the  ea-seijin  Mus^a- 
chu^'tts  occur  outside  of  Boston  ;  tlie  other  one-thii'd  occur 
in  the  city.  One-half  of  all  tlie  cases  occurred  in  the  cities 
of  BtistoD,  Cambridge,  Soinerville,  Chelsea  and  Everett. 
AUiut  380  of  the  actual  cases  occurred  within  ten  miles  of 
Ihe  State  House. 

The  two  citieg  out-^ide  of  the  metropolitan  district  which 
sfcra  to  be  se|mratc  centres  of  importance  are  Worcester 
and  Fall  River.  It  will  be  seen  that  the  former  shows  a 
decreasp  of  22  per  cent  and  the  latter  of  over  G2  per  cent. 
The  only  good-sized  city  to  show  much  of  an  increanc  is 
New  Bedford,  and  even  there  the  number  of  cases  did  not 
exci-ed  those  in  Arlington,  Brooklino  or  Westwood.  Law- 
rence shows  a  falling  off  of  71  [lor  cent,  Lowell  of  (lO  per 
cent,  Cambridge  of  31!  per  cent  and  Somcrvilie  of  54  per 
«nt.  The  number  of  cases  reported  as  pt»sitivc  in  Boston 
»re  those  given  by  courtesy  of  the  veterinarian  of  the  Boston 
Njard  of  health.  Most  of  the  negative  ones  were  reported 
liy  the  renderers,  which  upon  investigation  the  veti-rinarian 
"f  the  Boston  boanl  of  health  decided  were  not  suffering 
from  glanders. 

Cases  of  glanders  or  farcy  occurred  in  fl8  cities  and  towns 
in  11)05,  a.s  com|>ared  with  105  in  1904;  it  occurred  both 
years  in  (>4  cities  and  towns  ;  no  cases  occurred  in  41  places 
in  mo.')  where  it  was  found  in  1904,  and  it  appeared  in  34 
towns  where  it  did  not  occur  in  1904  ;  but  in  most  instances 
where  the  disease  appears  in  a  town  one  year  and  disap{)ears 
the  following  season  the  cases  arc  isolated  ones,  the  origin 
of  which,  08  a  rule,  can  be  traced  to  another  locality. 

Less  work  has  been  done  with  niallein  in  making  stable 
te*te  in  1905  than  in  the  preceding  year,  but  where  it  has 
l)een  used  the  results  seem  to  have  been  of  assistance  in 
cleaning  up  centres  of  infection. 

The  following  table  shows  the  amount  of  work  done  in 
testing  horses  in  stables  where  glanders  has  occurred,  and 
the  results :  — 
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Stable  Tests  wilh  MaUexn. 


Cim  AHD  Town 

BUblH. 

Number 

Hon« 

tuud. 

FirrtTen. 

Su^™-. 

KlllBd.wfth 
CliDkal 

Arliiig:ton,' 

Beverly,    . 

Brookline. 

Cambridge, 

Dover,' 

Fall  River, 

GanJner,    . 

Lexington, 

North  Andovcr. 

[•rincefoii. 

Westivood, 

10 

6 
h 
2 
10 
35 
16 
9 
5 

G 

2 
2 

26 
14 

5 
9 

10 

6 
2 

1 
9 
2 
2 

3 

1 

2 

Totals. 

'' 

113 

75 

35 

3 

'  Two  caaea  died  after  release,  and  shoired  lesions  ol  glanders  on  post-moiUm 

UUniDStlun. 

'  One  negative  case  developed  glanders,  and  wtu  killed  two  montliB  later- 


It  ia  believed  that  glanders  could  be  more  rapidly  dimin- 
ished in  this  Commonwealth  if  measures  similar  to  those  fol- 
lowed by  the  Canadian  government  could  be  adopted.  In 
Canada,  when  glanders  appears  in  a  stable,  all  animals  show- 
ing physical  evidence  of  disease  are  killed ;  all  contact  sni- 
inals  are  tested  with  mallein  ;  and  all  that  react  but  show  no 
physical  signs  of  disease  are  killed  and  the  owner  is  paid 
two-thirds  of  an  animal's  value,  or  if  the  owner  prefers,  he 
can  keep  the  animals,  but  they  are  to  be  retested  from  time 
to  time,  and  any  that  react  to  the  tliird  test  are  killed,  v.\d 
the  owner  is  paid  two-thirds  of  each  animal's  value,  if  it 
does  not  develop  physical  evidence  of  disease  up  to  the  time 
it  is  destroyed.     If  the  Massachusetts  law  could  be  amended 
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consent  of  tlie  owner  (outside  of  the  City  of  Boston),  no  other 
horse  or  mule  shall  be  put  iu  any  stall,  shed  or  inclosure  for- 
merly occupied  by  an  animal  so  diseased,  until  such  stall,  shed 
or  inclosure  has  been  thoroughly  disinfected  in  accordance  with 
the  rules  and  regulations  of  the  Cattle  Bureau. 

3.  In  stables  where  any  or  all  of  the  animals  are  tested  with 
mallein  by  order  of  the  Chief  of  the  Cattle  Bureau,  or  where 
he  notifies  the  owner  or  owners  of  animals  occupying  the  prem- 
ises that  such  premises  are  infected  with  glanders,  no  horses  or 
mules  shall  be  introduced  into,  sold  or  removed  from  such  stable 
without  his  sanction,  until  he  declares  the  premises  free  from 
infection. 

4.  Blacksmiths,  when  directed  to  do  so,  must  disinfect  their 
shops  in  accordance  with  the  instructions  of  the  Chief  of  the 
Cattle  Bureau  or  his  authorized  agent. 

5.  In  instances  where  the  circumstances  require  it,  the  proper 
authorities  are  hereby  ordered  to  close  the  public  watering 
troughs  when  directed  to  do  so  by  the  Chief  of  the  Cattle 
Bureau,  the  same  to  remain  closed  until  he  gives  permission  to 
reopen  them.  Public  watering  troughs  in  cities  or  towns  (out- 
side of  Boston)  where  cases  of  glanders  occur  are  to  be  cleansed 
at  least  once  a  week  during  the  summer  months. 

Inspectors  of  animals  in  towns  where  glanders  or  farcy  occurs 
shall  publish  this  order  forthwith  by  posting  a  printed  copy 
thereof  in  three  or  more  public  places  within  the  limits  of  their 
respective  cities  or  towns. 

This  order  shall  take  effect  upon  its  approval. 

Austin  Peters, 

Chief  of  CaUk  Bureau. 
Covuni.  Chahbrh,  Statb  House, 

A|i|iruvc>l  ill  Council,  Juiy  S,  190S. 

Edvfakd  F.  Hamlin, 

Ezetutive  Becrelarj/. 

Copies  of  this  order  have  been  sent  to  the  inspectors  of 
animals  in  cities  and  towns  vrherc  glanders  has  occurred,  to 
post  in  public  places;  and  copies  with  section  5  underscored 
have  also  been  sent  to  the  superintendents  of  water  works 
in  the  cities  and  towns  where  glanders  has  been  especially 
prevalent. 

The  reiJorts  of  renderers,  as  required  by  section  111  of 
chapter  75  of  the  Revised  Laws,  continue  to  be  of  value,  ai> 
by  iheiii  a  uumlier  of  cases  are  heard  of  which  ai-e  not  other- 
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In  doubtful  cases  the  guinea-pig  test  still  proves  of  grea 
value  as  an  aid  in  determining  the  presence  or  absence  oi 
glanders  or  farcy.  The  laboratory  work  has  been  perforiue< 
by  Dr.  Langdon  Frothingham  at  the  Harvard  Medical  School 
as  it  has  been  for  several  yeai-s  past. 

Most  of  the  field  work  has  been  performed  by  Dr.  Howart 
P.  Rogers,  assisted,  when  necessary,  by  Dr.  Wm.  T.  White, 

Cases  of  human  glanders  have  again  occurred  during  tht 
jmst  year,  one  fatal  case  occurring  in  Sutton,  where  a  man 
contracted  the  disease  from  his  horse.  Another  case  wa^ 
that  of  a  young  man  in  Oxford,  who  was  at  the  Worcester 
City  Hospital  for  a  while,  and  at  last  accounts  was  said  to  be 
convalescent.  Several  cases  of  glanders  occurred  among 
the  horses  on  the  fai-m  of  this  young  man's  father,  and  he 
undoubtedly  l>ecaiiie  infected  from  thera. 

Several  prosecutions  have  been  undertaken  during  the 
Iiast  year,  most  of  which  have  resulted  in  convictions. 

In  Worcester  a  man  waw  prosecuted  for  neglecting  to  rc- 
I>ort  a  case  of  glanders  in  his  stable,  when  he  undoubtedly 
knew  the  horse  was  diseased.  He  was  convicted,  and  fined 
fifty  dollars. 

In  Fitchburg  three  horse  traders  were  proceeded  agaiD.-it 
for  trading  about  a  pair  of  glandered  horses.  The  court 
held  tliat,  while  the  Common  wealth  did  not  prove  that  these 
men  knew  the  horses  had  glanders  or  fiircy,  it  did  show  that 
they  had  reasonalile  grounds  to  believe  that  the  animals 
were  suffering  from  some  disorder,  and  that  they  should 
have  consulted  expert  opinion  before  disposing  of  them ; 
and  it  therefoi'e  decided  that  they  were  criminally  negligent, 
and  imposed  a  fine  of  thirty  dollars  upon  each.  The  de- 
fendants appealed.  Whether  the  case  will  be  carried  to  a 
higher  court  or  not  is  not  yet  known. 

A  M''atertown  man  was  summoned  into  court  at  Walthani 
upon  a  complaint  accusing  him  of  not  reporting  a  case  of 
glanders  in  his  stable,  knowing  or  having  reasonable  cause 
to  believe  that  the  animal  was  suffering  from  a  contagious 
disease.  In  this  case  the  defendant  was  found  not  guilty, 
and  discharged. 

Whether  farmers  and  others  in  the  country  have  profited 
by  the  advice  in  th<t  sixth  semiannual  report  to  beware  of 
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In  Middlesex  County,  in  addition  to  outbreaks  in  Lowell 
and  Dracut,  tlie  disease  h^  occurred  in  Marlborough  to  a 
considerable  extent,  with  a  few  cases  in  Franiingham,  Natick, 
Weston,  Waltham,  Arlington,  Lexington  and  Medford. 

In  Norfolk  County,  in  addition  to  the  case  in  Milton, 
there  have  been  cases  in  Weymouth  and  Mansfield. 

The  outbreaks  in  Marlborough,  Hopkinton  and  Weymouth 
are  recent  and  the  trouble  cannot  be  considered  as  over  in 
any  of  these  towns.  Two  or  three  recent  cases  in  Worces- 
ter may  make  it  necessary  for  the  mayor  and  aldermen  to 
adopt  an  order  requiring  all  dogs  in  that  city  to  be  properly 
and  securely  muzzled  for  a  while.  There  has  also  been  a 
second  outbreak  recently  in  Dracul  and  Lowell,  but  here  the 
situation  seems  to  be  well  in  hand.  In  Essex  county  there 
has  been  a  couple  of  cases  this  past  autumn  at  Topsfield,  but 
it  is  hoped  that  tlie  disease  there  is  under  control,  and  that 
there  will  be  no  further  trouble  in  that  locality. 

The  following  table  shows  to  what  extent  rabies  has  pre- 
vailed among  dogs,  and  the  localities  in  which  it  has  occurred, 
and  also  gives  somewhat  of  an  idea  of  the  work  it  has  en- 
tailed upon  the  agents  of  the  Cattle  Bureau  and  the  local 
inspectors  of  animals  :  — 

Table  showing  Cases  of  Rabies  in  Dogs^  to  Jan.  2,  1906. 


Cmr  OB  TowK. 


Adams, 
Arlington, 
Boxfoni,  . 
Clinton,     . 
Dracut, 
Douglas,   . 
Egremont, 
Framlngham, 
Grafton,    . 

llolden,     . 
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OD 


Remarks. 


1 
1 
1 
1 
2 


2 
1 


2 


1 

7 

1 
1 


12 


6 


Game  from  Springfield ;  pup ;  Iso- 
lated case. 


Kennel  of  bird  dogs;   original 

case  brought  from  Virginia. 
Original  dog  came   from  Lan. 

caster. 
One  of  original  dogs  c^me  from 

Lowell. 
Original  dog  same  ae  appeared 

In  Whltlnsville  July  29  and  30. 


Original  dog  owned  In  Framing. 

ham;  killed  In  Holden. 
Original   dog  unknown;    stray 

No.  107.   Other  owned  In  Graf- 

ton;  ran  to  Kingston  and  died. 
I>og  owned  in  South  FYamlng- 

ham;     bit    people    In    Man. 

borough  and  Holden  and  dogs 

In  Marlborough. 
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It  will  be  seen  by  the  above  table  that  57  cases  of  rabies 
have  been  reported  through  various  sources  as  original 
cases;  in  addition,  41  dogs  have  become  rabid  after  being 
quarantined  on  suspicion  of  having  been  bittern  b>'  mad  dogs, 
making  98  actual  cases  among  dogs ;  besides  these,  there 
must  undoubtedly  have  been  a  number  i){  canines  which 
developed  the  disease  and  died  or  were  killed,  of  which  no 
report  was  received  at  the  Cattle  Bureau  office.  Fifty-thi*ee 
dogs  have  been  killed  with  the  owners'  consent,  who  i)re- 
ferred  to  have  them  destroyed  rather  than  run  any  risk,  or 
have  the  trouble  of  keeping  them  in  (juarantine  for  ninety 
days. 

Ninety-five  dogs  have  been  kept  in  quarantine  for  ninety 
days  and  released  at  ^e  end  of  that  period  as  free  from  in- 
fection, among  which  should  be  included  one  dog  which 
ran  away  from  home  after  being  in  quarantine  about  sixty- 
four  days.  The  latter  animal  the  owner  reports  did  not  act 
peculiarly,  and 'probably  ran  away  in  disgust  at  being  kept 
shut  up  so  long.  Thirty-one  dogs  are  still  held  in  quaran- 
tine, making  278  dogs  in  all  that  have  been  dealt  with. 

In  addition  to  the  dogs,  there  have  been  5  cases  among 
cattle,  —  2  in  Upton,  2  in  Grafton  and  1  in  Marlborough. 
A  cow  and  calf  supposed  to  have  been  bitten  have  been  re- 
leased in  Westborough  at  the  expiration  of  ninety  days,  and 
there  still  remains  in  quarantine  a  cow  in  Marlborough. 
A  pig  died  of  rabies  in  Grafton,  as  the  result  of  the  bite  of 
a  mad  dog ;  and  another  pig  was  killed  in  Dracut  1)ecause  it 
was  bitten,  and  the  owner  did  not  care  to  take  any  chances 
with  it. 

Two  horses  are  in  quarantine  in  Weymouth  because  of 
being  recently  bitten  on  their  noses  by  a  rabid  dog,  which 
had  taken  it  into  his  head  to  guard  a  public  watering  trough, 
and  snapped  at  every  horse  that  approached  it  to  drink ; 
making  a  total  of  nearly  300  cases  which  have  been  dealt 
with,  not  to  mention  numerous  hens  and  ducks  that  have 
been  killed  by  mad  dogs. 

A  number  of  people  have  also  been  bitten,  —  in  Clinton, 
Marlborough,  Holden,  Westborough,  Upton,  Hopkinton, 
Grafton,  Mount  Washington,  Leominster  and  Lowell.    Some 
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of  these  have  had  to  go  to  the  expense  of  visiting  New  York 
City  to  receive  the  Pasteur  anti-rabic  treatment,  and  2  died 
after  completiDg  the  treatment  and  returning  home.  These 
Vitalities  occurred  in  Lowell,  the  victims  being  a  father  and 
his  married  daughter.  They  were  bitten  very  badly  on  their 
faces  and  hands  by  a  pet  dog  April  13,  went  to  New  York 
for  the  preventive  treatment  given  by  the  New  York  City 
board  of  health,  and  returned  home.  The  woman  died  May 
12  and  the  man  July  3. 

In  dealing  with  rabies,  it  has  been  the  endeavor  to  work 
as  much  as  possible  through  the  local  authorities.  Inspect- 
oi*s  of  animals  have  been  directed  to  quarantine  all  dogs  and 
other  animals  that  were  known  to  have  been  bitten  or  sus- 
pected of  having  l)een  bitten  by  rabid, dogs  ;  and  this  quaran- 
tine has  been  enforced  for  ninety  days,  unless  the  animals 
became  rabid  and  were  killed,  or  the  owners  desired  to  kill 
them  to  avoid  the  trouble  of  keeping  them  in  quarantine,  in 
which  instances  owners  have  had  permission  to  destroy  them 
in  the  presence  of  the  inspector  of  animals  or  an  agent  of 
the  Cattle  Bureau. 

Mayors  and  aldermen  in  cities  and  selectmen  in  towns 
have  been  advised  to  issue  muzzling  orders  in  places  where 
the  disease  has  prevailed  extensively,  requiring  that  all  dogs 
running  at  large  shall  be  properly  and  securely  nmzzled, 
under  the  authority  given  them  in  section  158  of  chapter  102 
of  the  Revised  Laws,  and  the  police  authorities  have  been 
requested  to  enforce  the  dog  license  law,  and  destroy  all 
homeless  and  ownerless  canines.  The  Lowell  police  are  said 
to  have  killed  from  200  to  300  dogs  of  this  description  at 
the  time  of  the  outbreak  of  rabies  in  that  city  last  spring. 
Agents  of  the  Cattle  Biu'eau  have  been  sent  to  the  towns 
where  the  outbreaks  occurred,  to  see  that  the  quarantine 
regulations  were  enforced  and  to  advise  with  the  local  au- 
thorities upon  the  best  course  to  pursue.  In  many  of  the 
towns  where  the  most  serious  outbreaks  have  occurred  muz- 
zling orders  have  been  issued  by  the  local  authorities,  to 
continue  in  force  for  periods  varying  from  thirty  to  sixty 
days. 

When  rabies  appears  in  a  city  or  town,  from  twelve  to 
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twenty  copies  of  the  following  notice  are  sent  to  the  local 
inspector,  to  be  posted  in  public  places  in  various  parts  of 
the  town,  the  inspector's  name  being  printed  upon  the  lower 
left-hand  corner :  — 

Commonwealth  of  Massachusetts, 
Cattle  Bureau  of  the  State  Boabd  of  Agriculture. 

Notice. 

A  number  of  cases  of  rabies  liave  occurred  recently  among 
dogs  in  several  towns  in  the  State,  and  it  seems  quite  probable 
that  cases  may  occur  in  this  town.  It  is  the  duty  of  every  one, 
therefore,  to  co-operate  with  the  State  and  local  authorities  in 
doing  everything  possible  toward  the  suppression  of  this  disease. 

In  towns  where  rabies  exists,  the  selectmen  have  the  necessary 
authority  to  order  all  dogs  running  at  large  to  be  muzzled,  under 
section  158  of  chapter  102  of  the  Revised  Laws.  A  muzzling 
order  should  require  dogs  to  be  properly  and  efficiently  muzzled 
for  at  least  sixty  days,  — ninety  days  would  be  better. 

All  persons  are  cautioned  against  the  danger  of  attempting 
to  pet  or  fondle  strange  dogs. 

Any  person  noticing  a  dog  acting  in  a  peculiar  or  unusual 
manner  should  at  once  notify  the  local  inspector  of  animals. 

If  a  dog  should  bite  any  one,  it  is  unwise  to  immediately 
destroy  it,  if  it  can  be  secured  without  its  doing  further  harm, 
as  a  dog  suspected  of  having  rabies  should  be  securely  chained  or 
shut  up  in  a  box  stall  for  a  few  days,  where  it  can  be  observed. 
Tying  with  a  rope  is  unsafe,  as  the  dog  might  gnaw  the  rope  in 
two  and  escape.  If  the  dog  remains  well,  it  is  certain  that  it 
is  not  rabid,  and  the  person  bitten  need  have  no  cause  for  alarm. 
If  the  dog  should  die,  or  is  killed  on  suspicion  of  having  rabies, 
the  head  should  be  sent  to  the  Chief  of  the  Cattle  Bureau  of  the 
State  Board  of  Agriculture,  who  will  have  it  examined  in  order 
to  ascertain  whether  it  had  rabies  or  not.  If  there  should  be 
good  grounds  for  suspecting  that  a  dog  so  examined  had  rabies, 
and  it  had  bitten  any  one,  a  report  will  be  made  to  the  person 
bitten,  or  the  attending  physician,  in  order  that  the  injured 
person  can  go  to  New  York  for  the  anti-rabic  treatment  fur- 
nished by  the  New  York  City  board  of  health,  if  the  patient 
desires  to  do  so.  If  a  dog  suspected  of  having  rabies  is  to  be 
killed,  it  is  preferable  to  have  it  chloroformed  when  possible,  as 
shooting  injures  the  brain  so  as  to  render  it  of  less  value  for 
examination. 
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If  a  dog  suspected  of  having  rabies  bites  any  dogs  or  other 
animalB,  the  animals  bitten  are  to  be  quarantined  by  the  in- 
spector of  animals,  as  provided  for  by  law,  and  the  owners 
must  keep  them  under  restraint  until  notice  of  their  release  is 
sent  them  by  the  Chief  of  the  Cattle  Bureau. 

The  police  or  other  dog-licensing  authorities  should  be  par- 
ticularly stringent  in  enforcing  the  dog  license  law.  All  home- 
lem  or  ownerless  dogs  should  be  killed.  All  persons  owning 
dogs  should  be  made  to  have  them  licensed,  as  provided  for  by 
law;  and  all  dog  owners  should  feel  a  greater  sense  of  respon- 
sibility at  this  time  than  when  usual  conditions  prevail. 

Austin  Peters, 

Chief  of  CaUle  Bureau. 

Stati  Housr,  BosTOir, 
(IHted)  1905. 


Jnspector  of  Animals. 


Town  of 


A  copy  of  the  following  circular  letter  has  also  been  sent 
to  persons  having  dogs  quarantined,  and  to  the  local  inspect- 
ors of  animals  in  towns  where  dogs  have  been  placed  in 
quarantine :  — 

commonwralth  of  massachusetts, 
Cattlb  Bubkau  of  the  Stats  Board  of  Agriculture. 

Notice. 

To  Dog  Owners^  or  Persons  in  Charge  of  Dogs  qiiarantined,  in 
Order  to  prevent  the  Spread  of  Rabies. 

All  owners  or  persons  having  charge  of  dogs  quarantined 
nnder  the  provisions  of  chapter  90  of  the  Revised  Laws  and 
chapter  116  of  the  Acts  of  1902  are  hereby  notified  that  dogs 
80  quarantined  are  to  be  kept  securely  chained,  or  shut  up  in 
a  box  stall  or  other  suitable  enclosure  on  the  premises  where 
thej  are  quarantined ;  and  that  under  the  provisions  of  the  law 
Aej cannot  remove  or  kill  any  animals  legally  quarantined,  with- 
out the  permission  of  the  Chief  of  the  Cattle  Bureau. 

As  dogs  suspected  of  having  been  bitten  by  a  mad  dog  cannot 
be  safely  allowed  to  run  at  large  until  the  expiration  of  ninety 
days  from  the  time  that  the  bite  may  have  been  inflicted,  it  is 
possible  that  some  owners  may  prefer  to  kill  animals,  to  which 
they  are  not  particularly  attached,  or  that  have  but  little  value. 


294  BOARD  OF  AGRICULTURE.     [Pub.  Doc. 

FermisBion  to  kill  sach  dogs  is  hereby  granted  under  the  fol- 
lowing conditions:  aa  owner  desiring  to  kill  a  dog  in  quarantine 
is  to  notify  the  local  inspector  of  animals  or  an  agent  of  the 
Cattle  Bureau,  and  either  the  inspector  or  the  agent  is  to  be 
present  when  the  dog  is  killed,  and  report  the  killing  of  the 
same  to  the  Chief  of  the  Cattle  Bureau. 

ArsTiN  Peters, 

Chief  of  VaUie  Bureau. 
Statr  Houhb,  Boston,  Oct.  2, 1900. 

Tbe  usual  period  to  elapse  between  the  time  a  bite  is  in- 
flicted by  a  rabid  dog  and  the  manifestation  of  tbe  disease  is 
from  three  to  four  weeks,  but  instances  have  been  known 
where  the  symptoms  have  not  developed  for  several  months. 
A  quarantine  of  ninety  days,  however,  seems  to  afford  a 
certain  amount  of  protection,  and  it  is  not  reasonable  to 
expect  owners  to  maintain  it  for  a  greater  length  of  time. 

Several  cases  of  rabies  developed  in  Northbridge  within  a 
little  over  two  weeks  from  the  time  dogs  were  bitten  by  the 
stray  dog  which  was  there  July  29  and  30,  three  dogs  with 
rabies  being  killed  August  15.  In  one  instance  a  dog  de- 
veloped the  malady  October  3,  more  than  sixty  days  from 
the  date  he  mis  bitten  ;  and  in  another  instance  a  hound  is 
believed  to  have  developed  the  disease  iu  the  same  town 
December  31,  or  five  months  from  the  date  of  exposure, 
and  two  months  after  having  been  released  from  quarantine. 

In  many  cases  it  has  been  considered  desirable  to  verify 
the  diagnosis  of  rabies  in  the  laboratory,  especially  in 
instances  where  persons  have  been  bitten.  The  method 
formerly  employed  yi&a  the  intracranial  injection  of  material 
from  the  base  of  the  brain  and  S])inal  cord  of  the  suspected 
animals  into  rabbits  or  guinea  pigs,  after  etherizing  them 
and  trephining  the  skull.  This  method  required  an  iater\'al 
of  from  twelve  to  fourteen  days  before  tbe  experimental 
animal  showed  symptoms  of  disease ;  and  where  if  was  im- 
portant that  the  person  bitten  should  know  soon  whether  it 
was  necessary  to  obtain  preventive  treatment,  it  caused  a 
delay  that  might  in  some  instances  prove  dangerous. 

A  method  by  which  a  microscopic  examination  of  the  bmin 
of  an  animal  could  determine  at  once  whether  it  was  suffer- 
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ing  firom  rabies  or  not  at  the  time  of  death  became  very 
desirable.  Various  scientists  for  some  years  have  been  con- 
dactiag  investigations  with  this  object  in  view,  with  some 
degree  of  success ;  but  it  was  not  until  1903  that  a  certain 
means  of  diagnosis  was  discovered,  when  Negri,  an  Italian 
pathologist  at  the  University  of  Pavia,  discovered  small 
bodies  in  the  nerve  cells  in  certain  parts  of  the  brain,  and 
some  of  the  ganglia  of  nerve  cells  outside  the  brain,  known 
as  the  Gasserian  ganglia,  which  had  not  previously  been 
observed ;  these  little  bodies  have  been  named,  in  honor  of 
their  discoverer,  Negri  bodies.  They  are  constant  in  well- 
developed  cases  of  rabies  in  all  animals,  and  are  not  found 
under  any  other  conditions.  This  method  of  diagnosis  has 
been  adopted  by  Dr.  Langdon  Frothingham  in  doing  this 
work  for  the  Cattle  Bureau,  and  it  is  now  possible  in  a  well- 
developed  case  of  rabies  to  make  a  positive  diagnosis  in  a 
few  hours,  instead  of  waiting  nearly  two  weeks,  which  was 
required  under  the  method  of  intracranial  inoculation  of 
small  experimental  animals,  provided  the  dog's  head  is  re- 
ceived at  the  laboratory  in  a  fi*esh  condition,  with  the  brain 
intact.  In  a  few  instances  where  an  animal  has  been  killed 
when  just  conmiencing  to  show  symptoms  of  the  disease, 
the  microscopic  examination  has  not  been  satisfactory,  and 
inoculation  methods  have  been  necessary. 

Fifty-three  dogs'  heads  (in  some  instances  the  entire  dog), 
1  cat,  and  the  brains  of  1  cow  and  2  calves  have  been 
received  at  the  bacteriological  laboratory  of  the  Harvard 
Medical  School  for  examination.  Of  these,  35  dogs  were 
foand  to  have  been  rabid,  13  were  negative  cases,  and  5  dogs' 
heads  were  too  mutilated  and  decomposed  to  be  of  any  value 
for  examination ;  the  cat  proved  to  be  a  negative  case ;  1 
cow  and  1  calf  were  positive,  and  the  examination  of  the 
other  calf's  brain  proved  unsatisfBtctory. 

The  laboratory  work,  and  the  necessity  of  employing  one 
agent  nearly  all  the  time  on  field  work,  and  at  times  two 
Agents,  has  occasioned  a  considerable  expense  to  the  State  ; 
hut  it  is  hoped  that  the  necessity  for  dealing  with  the  out- 
break, and  the  results  achieved,  have  more  than  justified 
this. 
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Experiments  have  recently  been  made  in  Italy  in  the  treat- 
lent  of  rabies  with  radium,  bat  it  is  too  early  at  present  tc 
redict  what  success  may  be  attained  by  this  means. 

It  is  probable  that  rabies  will  continue  to  cause  more  oi 
;ss  trouble  for  a  year  or  two  longer  before  it  can  be  finally' 
xtirpated ;  and  then  it  can  be  easily  reintroduced  at  any 
ime,  as  demonstrated  by  the  dogs  which  have  developed  it 
fter  arriving  from  Pennsylvania  and  Virginia,  and  probably 
y  the  beast  that  appeared  in  southwestern  Massachusettfj 
ecently,  which  in  all  probability  came  from  Connecticut,  as 
tiere  is  at  present  an  outbreak  of  rabies  reported  in  Winsted 
nd  Torrington  in  Litchfield  County.  A  rabid  dog  will  fre- 
uently  run  a  long  distance  in  a  short  space  of  time.  One 
wned  in  Grafton  disappeared  at  noon  one  Sunday,  and 
louday  morning  was  found  in  Kingston,  Plymouth  County, 

distance  of  about  Sfty  miles  from  home.  Fortunately,  this 
nimal  was  muzzled;  but  it  can  readily  be  seen  what  an 
mount  of  damage  a  i-abid  dog  may  cause  which  has  this  tend- 
ncy  to  run  a  long  distance  and  bite  other  animals  it  may 
leet,  and  how  in  this  way  the  disease  may  be  carried  from 
ne  State  into  another. 

If  a  system  could  be  devised  requiring  all  dogs  brought 
ito  the  State  to  be  held  in  quarantine  for  ninety  days  after 
rrival,  it  would  practically  keep  out  rabies  after  it  was  once 
I'adicated ;  but  this  can  only  be  applicable  to  islands  like 
irreat  Britain  and  Australia,  AH  dogs  brought  to  Australia 
re  quarantined  for  a  suitable  lengUi  of  time  after  landing, 
nd  an  outbreak  of  rabies  has  never  occurred  there. 

In  closing  this  portion  of  the  report,  it  would  not  be  com- 
>lete  without  a  commendation  of  the  work  done  by  the  local 
uthorities  in  co-operating  with  the  officials  of  the  Cattle 
tureau  in  the  labor  of  doing  all  that  was  possible  in  limit- 
ig  the  ravages  of  rabies,  and  thus  protecting  life  and  prop- 
rty.  The  effoi-ts  of  the  local  inspectors  of  animals,  police, 
loards  of  selectmen  and  mayors  and  aldermen  have  been  in 
he  main  most  efficient  and  praiseworthy,  and  the  thanks  of 
he  community  are  due  them  for  the  manner  in  which  tbey 
ave  worked  with  the  Chief  of  the  Cattle  Bureau  and  bis 
gents  for  the  suppression  of  this  dangerous  and  troublo- 
omc  disease. 
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CJoNTAGious  Diseases  of  Swine. 

There  has  been  very  little  complaint  during  the  year  1905 
of  contagious  diseases  among  swine  in  this  Commonwealth. 
Bot  20  outbreaks  of  diseases  of  a  communicable  cliaractcr 
affecting  the  porcine  population  have  l>een  called  to  the 
attention  of  the  Cattle  Bureau,  and  2  of  these  occurred  in 
the  same  herd ;  the  surviving  animals  in  this  herd  were  i-e- 
leased  from  quarantine  in  the  middle  of  June,  and  about  a 
month  later  were  again  quarantined  by  the  inspector  of  ani- 
mals upon  the  reappearance  of  disease  among  them. 

Fifteen  of  the  reported  outbreaks  can  be  classified  under 
the  generic  name  of  hog  cholera.  In  a  few  instances  the 
animals  appear  to  have  suffered  from  true  hog  cholera  or 
some  malady  bearing  a  close  resemblance  to  it ;  in  others  the 
trouble  seemed  to  Ije  that  form  of  septic  disease  called  swine 
plague.  These  diseases  involved  about  1,000  swine,  of 
which  number  about  350  died.  The  fatalities  might  have 
exceeded  this  number  if  owners  had  not  been  advised  to 
hiuiy  all  marketable  swine  to  the  slaughter  house,  and  realize 
apoQ  them  before  time  enough  had  elapsed  for  them  to  develop 
disease. 

In  outbreaks  of  hog  cholera  or  swine  plague  the  sick  should 
be  separated  from  the  healthy,  and  those  fit  for  the  market 
should  be  sent  to  the  shambles  before  they  have  time  to  de- 
velop the  disease .  When  the  disease  subsides,  the  pens  should 
be  disinfected.  If  city  swill  or  swill  from  public  institu- 
tions is  fed,  it  should  be  cooked  before  using;  and  all  dish 
water  containing  washing  powders  and  the  like  should  be 
disposed  of  separately,  and  not  be  mixed  with  the  swill.  If 
pigs  develop  swine  plague  from  putrefying  swill,  a  change 
of  food  is  a  benefit  to  mild  cases  that  may  recover,  and  may 
also  protect  healthy  animals  from  infection.  If  the  owner 
of  a  herd  of  swine  infected  with  hog  cholera  or  swine  plague 
J8  breeding  animals  to  sell  to  his  neighbors,  the  animals 
should  all  be  quarantined  until  the  disease  subsides  and  the 
pens  have  been  properly  disinfected,  the  only  exception 
being  to  allow  him  to  remove  to  the  slaughter  house  the  pigs 
that  are  ready  for  pork,  in  order  to  save  him  as  much  loss 
as  possible. 
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One  lot  of  pigs  reported  from  Conway  as  having  hog 
cholera  were  found  to  be  suffering  from  colds,  and  all  re- 
covered in  a  short  time.  Another  lot  of  5,  quarantined  as 
having  tuberculosis,  were  found  to  be  free  from  all  indica- 
tions of  disease  when  examined  by  an  agent  of  the  Cattle 
Bureau. 

Two  pigs  reported  as  l)eing  sick  on  Cape  Cod  were  found 
to  be  suffering  with  true  sarcoptic  mange,  and  were  in  such 
a  condition  that  the  owner  decided  to  kill  them.  There  may 
have  been  other  similar  cases  of  a  milder  form  in  the  same 
locality  of  which  no  complaint  was  received,  as  it  does  not 
seem  likely  that  two  such  cases  could  be  found  without  others 
occurring  in  the  same  neighborhood. 

Tuberculosis  is  common  in  swine  killed  in  abattoirs,  being 
found  not  only  in  New-England-bred  pigs  but  those  from  the 
dairy  districts  of  the  west,  and  many  are  condemned  annu- 
ally as  unfit  for  human  food.  The  origin  of  this  infection 
is  undoubtedly  bovine,  the  swine  becoming  infected  by  being 
kept  in  barn  eellai"s  upon  the  manure  of  tul>erculous  cows, 
or  fed  upon  milk  from  such  cattle.  Sometimes  swine  kept  at 
creameries  and  fed  skim  milk  and  buttermilk  from  various 
herds  develop  tul>erculosis ;  and  an  instance  occurred  last 
year  where  20  swine  out  of  a  lot  of  100,  consigned  to  a  pork- 
packing  establishment  in  Massachusetts  from  a  New  Hamp- 
shire creamery,  were  condemned  to  the  rendering  tank  as 
tuberculous.  No  ante-mortem  cases  of  porcine  tuberculosis 
have  been  rcpoi'ted  at  the  office  of  the  Cattle  Bureau  during 
the  past  year  except  the  5  already  mentioned,  which  were 
found  to  be  free  from  indications  of  disease. 

Contagious  Diseases  of  Sheep. 

The  most  common  diseases  of  sheep  in  Massachusetts  seem 
to  be  parasitic  in  their  nature,  caused  either  by  internal  or 
external  parasites. 

Scab  due  to  a  skin  parasite  has  not  been  reported  during 
the  past  season. 

Two  flocks  suffering  with  stomach  worms  were  reported  on 
Cape  Cod.  These  worms  are  equally  troublesome  to  goats, 
and  seem  to  be  more  fatal  with  them  than  with  sheep.     If 
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sheep  are  kept  in  good  condition,  on  high,  well-drained 
pastures,  they  seem  to  be  able  to  resist  a  few  parasites,  such 
as  the  stomach  worm  (Sfronffj/lu^  confor(us),  and  the  nodular 
intestinal  disease  due  to  a  little  nematode  known  as  the 
CEsophagostoma  Cohnnhiamnn ;  but  when  a  flock  of  goats 
t>ecomes  infested  with  the  contorted  stomach  worm,  it  will 
often  nearly  destroy  the  flock.  These  parasites  are  not  at 
all  uncommon,  and  may  occur  in  any  portion  of  the  State. 
In  a  recent  article  in  the  *•  Country  Gentleman,"  Dr.  D. 
E.  Salmon,  former  Chief  of  the  United  States  Bureau  of 
Animal  Industry,  gives  the  following  treatment  for  sheep 
infested  with  stomach  worms  :  — 

Coal-tar  Creosote,  — The  remedy  which  has  been  found  most 
effectual  and  satisfactory  for  the  treatment  of  sheep  affected 

with  stomach  worms  is  coal-tar  creosote.     This  is  made  into  a 

• 

1  per  cent,  solution  by  mixing  1  ounce  of  the  creosote  with  99 
ounces  of  water.  The  dose  of  this  solution  is  1  to  3  ounces  for 
lambs  and  3  to  5  ounces  for  adult  sheep,  according  to  the  size 
of  the  animal.  It  is  very  destructive  to  stomach  worms,  and 
by  repeating  the  dose  after  two  or  three  days  have  elapsed,  the 
sheep  should  be  quite  thoroughly  freed  from  these  parasites. 
The  creosote  solution  is  soon  diluted,  however,  by  the  liquids 
of  the  stomach  and  intestines,  and  is  also  readily  absorbed ;  con- 
sequently, it  may  not  reach  all  parts  of  the  intestines  in  sufficient 
strength  to  destroy  the  worms  which  inhabit  those  organs.  For 
this  reason,  when  the  presence  of  intestinal  worms  is  known  or 
suspected,  it  is  best  to  add  powdered  thymol  to  the  creosote 
solution  after  the  proper  dose  of  the  latter  has  been  measured 
out.  The  dose  of  the  thymol  is  30  grains  for  a  lamb  and  50  to 
75  grains  for  older  sheep.  Thymol  is  not  very  soluble,  and  for 
that  reason  passes  through  the  stomach  and  into  the  intestines 
without  being  absorbed.  It  is  therefore  considered  to  be  a 
remedy  especially  adapted  for  intestinal  worms.  By  combining 
the  coal-tar  creosote  and  thymol  we  have  a  mixture  which  may 
be  relied  upon  to  destroy  the  round  worms  of  both  the  stomach 
and  the  intestines,  with  the  exception  of  those  worms  which 
are  living  within  the  walls  of  those  organs,  and  which  no  med- 
icine will  reach.  Gasoline  has  been  used  by  many  in  treating 
sheep  and  lambs  for  stomach  worms,  but  it  appears  to  be  less 
effective  and  not  as  safe  as  the  remedies  mentioned  above.  The 
dose  for  lambs  is  two  teaspoonfuls,  and  should  be  given  mixed 
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with  sweet  milk.  The  gasoline  and  milk  sliould  be  mixed  in 
the  drenching  bottle  for  only  one  animal  at  a  time,  and  should 
be  given  at  once,  as  otherwise,  on  account  of  its  volatile  nature, 
a  considerable  portion  of  the  gasoline  might  escape.  After 
treatment  the  sheep  and  lambs  should  be  placed  on  ground  which 
is  not  infected  with  the  eggs  or  embryos  of  these  worms,  — that 
is,  on  ground  where  sheep  have  not  run  for  one  or  two  years. 
If  placed  on  infected  pastures,  they  will  pick  up  young  worms 
with  the  grass,  and  soon  be  in  as  bad  a  condition  as  they  were 
before  the  treatment.  By  properly  carrying  out  these  directions 
it  should  be  possible  to  raise  lambs  anywhere  without  serious 
losses  from  stomach  or  intestinal  worms. 

It  should  be  borne  in  mind  that  a  change  from  infected  to 
non-infected  pastures  is  important  after  the  animals  have  re- 
ceived the  treatment,  as  the  animals  become  reinfected  bv 
ingesting  the  eggs  which  are  contained  in  the  surface  drain- 
age or  deposited  upon  the  giuss. 

Symptomatic  Anthrax. 

Symptomatic  anthrax,  commonly  known  as  **  blackleg," 
or  **  quarter  evil,"  has  occurred  in  several  localities  during 
the  summer  and  autumn  of  1905. 

Outbreaks  or  suspected  outbreaks  of  this  disease  have 
occurred  in  Ashby,  Hubbardston,  Brookfield,  Princeton, 
Florida,  Harvard  and  Huntington.  Where  owners  have 
desired  it,  an  agent  of  the  Cattle  Bureau  has  been  sent  to 
furnish  protective  inoculation  with  the  '  U^Iacklegoids  "  pre- 
pared by  Parke,  Davis  &  Co.  of  Detroit.  In  all  instances 
where  this  preparation  has  been  used  the  results  seem  to 
have  been  entirely  satisfactory.  In  }iastures  where  young 
animals  have  died  of  symptomatic  anthrax  no  more  deaths 
have  been  reported  or  further  symptoms  of  sickness  been 
shown  among  the  young  cattle  thus  protected.  This  treat- 
ment has  been  applied  to  5  animals  in  Hubbardston,  where  3 
deaths  occurred  ;  to  4  in  Brookfield,  after  3  had  died  ;  to  20 
belonging  to  several  owners  in  a  pasture  in  Ashby,  where  3 
had  died ;  to  11  belonging  to  2  owners  in  Florida,  where  2 
deaths  had  taken  place ;  and  to  7  in  Princeton  belonging  to 
3  owners,  where  2  young  animals  had  died.     Some  of  the 


No.  4.]      REPORT  OF   CWTTLK   BUREAU.  301 

animals  thus  saved  were  valuable  pure-breds,  which  would 
have  been  a  great  loss  to  their  owners.  It  was  reported  that 
several  young  cattle  died  of  blackleg  in  Huntington  early  in 
the  summer,  but  there  was  not  any  request  from  owners 
there  for  the  protective  inoculation. 

In  Harvard  there  was  a  newspaper  report  that  7  young 
cattle  belonging  to  a  figirmer  there  had  been  poisoned ;  but 
an  agent  of  the  Cattle  Bureau  who  was  sent  to  investigate 
the  matter  gave  it  as  his  opinion  that  the  deaths  were  caused 
by  blackleg,  and  were  not  due  to  poisoning. 

Actinomycosis. 

A  number  of  cases  of  actinomycosis,  or  **  lumpy  jaw,"  as 
it  is  called  when  it  occurs  in  one  of  the  maxillary  bones, 
have  been  reported  during  the  year.  It  is  caused  by  minute 
fungi,  known  as  actinomyceSj  or  the  ray  fungus. 

When  actinomycosis  attacks  one  of  the  jaw  bones  it  may 
in  time  make  mastication  painful,  and  the  animal  becomes 
emaciated  and  of  little  value.  It  is  an  act  of  mercy  to  order 
such  a  creature  killed.  When  the  disease  first  appears,  if 
the  animal  is  in  good  flesh  it  may  be  destroyed  for  beef. 
Actinomycosis  lias  been  treated  with  internal  doses  of  iodide 
of  potash  and  local  applications  of  iodine  solutions,  with 
varying  degrees  of  success ;  but  treatment  is  not  always  sat- 
isfactory or  certain  in  its  results,  and  an  ordinary  animal 
in  good  condition  had  better  go  into  the  beef  barrel  than 
continue  in  the  herd.  Occasionally  a  cow  develops  actino- 
mycosis in  the  udder ;  such  an  animal  should  always  be 
slaughtered,  as  the  milk  is  likely  to  convey  the  actinomyces, 
and  may  be  a  source  of  danger  to  the  consumer,  —  at  least, 
human  cases  sometimes  occur,  and  it  is  not  always  possible 
to  trace  the  source  of  infection.  During  the  past  year  2 
cows  with  actinomycosis  of  the  udder  have  been  killed ;  1 
cow  and  1  bull  have  been  killed  at  once,  with  consent  of  the 
owners  ;  and  7  animals  have  been  released  from  quarantine, 
with  the  understanding  that  they  were  to  be  fed  for  beef, 
and  slaughtered  when  in  good  condition. 
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Miscellaneous  Diseases. 

In  addition  to  the  diseases  already  enuiuersted,  the  Cattle 
Bureau  is  called  upon  each  season  to  investigate  various  out- 
breaks of  maladies  of  a  supposedly  communicable  character, 
which  it  does  not  seem  necessary  to  classify  under  separate 
heads. 

Three  appearances  of  suspected  foot  and  mouth  disea^se 
were  reported  during  1905)  which  upon  investigation  were 
found  to  be  nothing  of  a  contagious  character. 

Mange  has  been  reported  among  horses  in  Hudson  and 
Hingham.  In  each  town  2  animals  were  found  to  be  suffer- 
ing from  this  disease.  The  owners  were  advised  as  to  treat- 
ment, but  no  further  action  was  taken. 

One  dog  with  mange  was  quarantined  in  Edgartown,  but 
released,  as  the  only  form  of  mange  specified  as  a  contagious 
disease,  within  the  meaning  of  the  Massachusetb^  act  relat- 
ing to  communicable  diseases  among  animals,  is  sheep  scab. 
Canine  mange  of  the  follicular  variety  is  not  uncommon  in 
this  Commonwealth. 

Two  or  three  outbreak;^  of  an  infectious  septic  pneumonia 
have  l>een  reported  among  cattle,  but  here  nothing  was 
necessary  beyond  advising  owners  as  to  treatment,  separa- 
tion of  the  sick  from  the  healthy,  removing  the  well  ones  to 
uninfected  stables,  and  instructing  those  in  charge  as  to 
methods  and  importance  of  disinfection. 

An  outbreak  of  an  infectious  disease  among  young  chickens 
was  reported  from  Woburn,  but  under  existing  laws  tlic 
Cattle  Bureau  was  not  warranted  in  going  to  any  expense 
for  the  investigation  of  this  matter. 

A  case  of  anthrax  reported  in  a  horse  proved  upon  exam- 
ination to  be  fistulous  withers ;  and  a  cow  quarantined  a--* 
having  anthmx  was  found  to  be  suffering  with  tuberculosifi. 

In  making  an  estimate  for  the  State  Auditor  of  the  appro- 
priations required  for  the  year  ending  Nov.  30,  190li,  under 
authority  of  chapter  211  of  the  Acts  of  1905,  it  has  been 
asked  tliat  $l!,500  be  allowed  for  the  salary  of  the  Chief  of 
the  Cattle  Bureau,  his  clerk,  and  office  and  travelling  ex- 
l)enses ;   and  $75,000  for  the  general  work  rcquii-ed  for 
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ing  out  the  provisions  of  chapter  90  of  tie  Revised 


ws. 


The  reqmt  for  $6,500  instead  of  $7,000,  which  was  al- 

h:>wed  last  yegrfoT  expenses  authorized  under  chapter  116, 

^Aets  af  1902^  is  that  under  a  new  law  estimates  this  season 

Mre  Ibr^e/esLT  ending  Xov.  30,  1906.     The  reason  for  ask- 

iitg'/br  $76,Om  this  year  instead  of  $60,000  granted  a  year 

sigo  for  the  geneml  work  carried  on  under  the  provisions  of 

cbspter  90  €>f  the  Kevised  Laws,  is  that  thei-e  is  a  deficiency 

At  the  clcise  of  each  year,  and  $60,000  is  not  enough  to  meet 

the  expenses  incurred. 

Respectfully  submitted, 


AUSTIN  PETERS, 

Chief  of  Cattle  Bureau. 
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KKPORT. 


The    nature    of    the    Bureau's  work   has   not   materially 
changed  firom  tliat  of  the  two  preceding  years.    In  the  number 
of  cases  prosecvited,  violations  of  the  renovated  butter,  oleo- 
Tuargaxine  and  milk  .laws  have  been  as  in  the  order  named. 
It  gives  us  pleasure,  however,  to  announce  that  violations  of 
thede  laws  are,  on  the  whole,  decreasing.      In  1903  the  Bu- 
reau made  5^524  inspections  and  secured  272  convictions; 
in  1904,   5,594   inspections  and  166  convictions;  while  in 
1905,  with  5,836  inspections,  the  number  of  convictions  was 
but  155.     The  total  convictions,  593  for  the  three  years, 
were  secured  from  596  violations  of  law,  — a  net  loss  of  but 
a  trifle  over  one-half  of  one  per  cent.     This  year  there  were 
no  cases  lost. 

Many  calls  have  been  made  upon  this  department  during 
the  year  for  lectures,  use  of  the  stereopticon,  publications, 
dairy  demonstrations,  judging  of  dairy  stock  and  dairy  prod- 
ucts, etc.  These  have  been  responded  to  so  far  as  time  and 
appropriation  would  permit,  and  as  a  result  an  increased 
amount  of  educational  work  has  been  done. 

There  has  been  no  change  in  the  membership  of  the  Bureau. 

C.  D.  Kichardson,  reappointed  by  Governor  Douglas,  has 

remained  as  chairman;  P.  M.  Harwood,  re-elected  by  the 

Board  of  Agriculture,  has  continued  as  general  agent ;  A. 

^^^  Ltfombard  has  served  as  agent,  and  four  others  have  been 

tempoisrily  employed.    The  chemical  work  has  been  done 

bv  Dr.  jB.  F.  Davenport.    The  summary  of  the  work  is  as 

folio  W3 :  — 
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Total  number  of  inspections,         ...... 

Number  of  inspecttions  where  no  sample  was  taken. 
Number  of  samples  of  butter  and  oleomar«i:arin<',  nearly  all 
purehaised,  ........ 

Number  of  samples  of  milk  and  cream,  mostly  pun-inised. 
Cases  in  court,        ........ 

Meetings  addressed  by  the  chairman  of  the  Hureau. 
Meetings  addressed  by  the  gcneml  agent. 


lo 
21 


Cases  prosecuted  during  the  year,  by  months  and  courts, 
with  law  violated,  and  result^,  are  as  follows  ;  — 


Court. 

Month. 

Num- 
ber. 

Law  violated. 

• 

Con- 
victed. 

Dia- 
charged. 

Walpole, 

January, 

2 

Renovated  butter.  . 

9 

— 

Worcester, 

Januaiy, 

9 

Oleomargarine, 

9 

— 

Ilolyoke, 

January, 

2 

Renovated  butter,  . 

9 

— 

Quiney,    . 

Jaiuuiry, 

4 

Renovated  butter,  . 

4 

— 

Fall  River, 

Felniiarv,    . 

15 

Renovated  butter.  . 

1/) 

— 

Haverhill, 

March, 

4 

Renovates!  butter,  . 

4 

— 

Lowell,    . 

Manh, 

30 

Renovated  l)utt<;r,  . 

:^o 

— 

Lowell,    . 

March, 

0 

Oleomargarine, 

5 

— 

Charlemont,     . 

March, 

I 

Milk,     . 

1 

— 

(iloucester. 

March, 

6 

Renovated  butter,  . 

6 

— 

Worccstt^r, 

April, 

8 

Renovated  butU»r,  . 

8 

— 

Worcester, 

April, 

2 

Oleomargarine, 

9 

__ 

Fitchburg, 

April, 

C 

Renovated  butter,  . 

6 

— 

Boston,*  . 

April, 

1 

J  General  food  laws, 
J  Boron  preservative. 

!  ■ 

— 

Boston,*  . 

April, 

18 

Renovated  butUir,  . 

18 

— 

Cambridge, 

May,   . 

4 

Renovated  butter,  . 

4 

- 

^  Twenty-two  extm  siimples  were  taken  during  inspections,   therefore  this 
total  is  twenty-two  le.ns  than  the  .sum  of  tlie  next  tliree  items. 
'  In  coiuiection  with  milk  inspector  of  Boston. 


2<ro.  4.3 


REPORT  OF  DAIRY  BURKAU. 


311 


COVBT. 


M<mtli. 


Worcester,  > 


May. 


^ew  Bedford,  .  ,  June, 


^eir  Bedford, 
IlaverhilU 
Xem'  Betlford, 
Xe'w  Bedfortl, 
IVorcesJter, 

Pe&body, 

Pittsfield, 

Xorth  Adams, 
Totals, 


August, 

August, 

September, 

September, 

October, 

November, 

Decemljer, 

December, 


I 


Law  riolftted. 


8 
4 
4 
6 
3 


8 


5 


155 


Oleomargarine , 
Renovated  butter, 
Renovated  butter, 
Milk,     . 
Oleomargarine, 
Renovate<l  butt*»r, 
Oleomargarine, 
Milk,     . 

Renovated  butter, 
Renovated  butter. 


Con- 
victed. 


8 
4 
4 
6 
3 
2 


charged. 


1 


-5 


155 


'  In  connection  with  milk  inspector  of  Won-i^Hter. 

The  charges  in  the  several  cases  in  court  for  the  year  have 
been  as  follows :  — 


Selling  renovated  butter  in  unmarked  pa<'kage^ 
Boron  preservative  in  renovated  butter,     . 
Oleomargarine  in  imitation  of  yellow  butti>r, 
Oleoiuargarine  sold  as  butter,  . 
Oleomargarine  sold  in  unstamped  wrapper 
Oleomargarine  sold  without  a  license, 
Oleomargarine  sold  without  registerinjr. 
Milk  below  standard, 
Inierfex^ncQ  with  an  officer. 


11« 

1 

17 

2 

it 
1 
1 

8 
2 


ratal. 


155 
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The  folluwing  is  a  list  of  inspections  without  saiuples  anc 
the  number  of  samples  taken  in  the  years  1900-1905  inclu- 


T„. 

a™pu« 

... 

1.757 
3,895 

1. 078 

4.887 

Totals,   . 

20,742 

6.3S8 

Averages 

3.467 

1,0.56+ 

The  following  is  a  list  of  the  number  of  cases  entered  in 
court  and  also  the  number  of  convictions  secured  in  the 
years  1900-1W05,  indusive  :  — 


TXK. 

TotelCuu. 

Crarintlou. 

1900,     . 

178 

144 

1901.     . 

252 

218 

1902.     . 

285 

238 

1903,     .         . 

289 

2T2 

1904,     . 

168, 

166 

190.5,      . 

155 

155 

Totals,    . 

1,327 

1,193 

Average  convictions. 

i     - 

199- 
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Oleomargarine. 

According  to  statistics  of  the  Treasury  Department  at 
'W^asbington,  the  output  from  the  factories  of  the  United 
States  for  the  past  six  years  is  as  follows :  — 


Poimda. 


ri9oo, 


Under  the  old  law,  { 


Under  the  new  law 


■( 


1903. 
1904, 


1905, 


107,045,028 

104,943,856 

126,316,472 

71,804,102 

48,071,480 

49,880,982 


I. 
■I 


In  Massachusetts  the  Dairy  Bureau  had  in  court  for  viola* 
tion  of  the  oleo  laws  :  in  1900,  178  ;  in  1901,  215  ;  in  1902 
(new  national  law  going  into  effect  during  this  year),  90; 
in  1903,  56 ;  in  1904,  22 ;  and  in  1905,  26. 

There  are  indications  that  certain  peddlers  in  this  State 
are  also  manufacturers,  in  the  sense  that  they  buy  uncolored 
oleomargarine,  color  it  and  peddle  the  same,  which  is  not 
only  violation  of  our  own  anti-color  law^  but  is  also  viola- 
tion of  national  laws.  One  such  violator  has  served  a  jail 
sentence,  imposed  by  the  United  States  courts  during  the 
year. 

There  are  also  indications  and  even  statistics  which  show 
tiiat  oleomargarine  does  not  meet  with  great  popular  favor 
in  its  uncolored  (natural)  condition,  but  that  its  sales  depend 
to  a  large  extent  upon  the  retailer  being  able  to  pass  it  off  as 
butter,  when  colored  in  imitation  of  the  latter  article.  For 
instance,  the  output  of  artificially  colored  oleomargarine  in 
1904  was  1,639,102  pounds  for  the  whole  country  ;  in  1905 
the  output  vras  3,284,850  pounds,  an  increase  of  1,645,743 
pounds,  which  nearly  covers  the  1,809,502  pounds  total  in- 


I.: 
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orease  over  the  previous  year,  leaving  but  153,784  pounds  as 
the  increase  of  uncolored  goods  during  the  year. 

The  oleomargarine  business  needs  watching  all  the  time. 

The  number  of  persons  who  paid  a  United  States  tax  the 
past  four  years  is  shown  ])y  the  following  table  :  — 


Tears  bndiiio  Juvb  30. 

Wholeoa^. 

Retofl. 

1903  (colored), 

1 

24 

1903  (uncolored), 

7 

314 

1904  (colored), 

— 

17 

1904  (uncolored), 

9 

326 

1905  (colored), 

— 

4 

1906  (uncolored), 

9 

138 

Current  year  (colored),           .... 

— 

4 

Current  year  (uncolored),      .... 

10 

120 

K£i 


I 


i 


<  i 


Renovated  Butter.     /        * 

The  business  of  manufacturing  renovated  butter  is  still  on 
the  increase  in  this  country,  so  far  as  the  total  output  is 
concerned;  but,  according  to  Secretary  Wilson,  '*The  law 
[national]  has  not  proven  in  any  way  detrimental  to  the 
makers  of  country  butter,  whose  product  forms  the  bulk  of 
the  stock  worked  up  in  factories."  The  same  authority 
reports  an  improvement  of  quality  in  renovated  butter.  The 
Commissioner  of  Internal  Revenue  at  Washington  reix)rt8 
that  the  output  of  process  or  renovated  butter  for  the  year 
ending  June  1,  1905,  was  61,366,400  pounds  as  against 
55,747,736  pounds  for  the  preceding  fiscal  year.  The  .^me 
report  shows  a  falling  off  in  the  number  of  factories  of  about 
30  per  cent. 

The  real  value  of  our  State  law  lies  in  securing  honest 
dealing,  quite  as  much  as  in  the  protection  of  dairy  inter- 
ests ;  and  the  condition  as  we  have  found  it  during  the  pa^t 
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two  years  is  encouraging,  inasmuch  as  the  number  of  cases 
of  violations  of  the  renovated  butter  law  found  in  this  State 
during  1904  and  1905  together  were  35  less  than  the  number 
in  1903.  i 

Educational. 

For  the  past  three  years  this  Bureau,  through  lectures  j 

delivered  by  fts  general  agent,  and  otherwise,  has  been  en-  i 

couraging  the  farmers  to  produce  a  better  dairy  product,  \ 

especially  a  cleaner  milk.     We  believe  that  it  is  for  the  in- 
terest of  the  dairyman,  as  well  as  for  every  one  else  that  this  ] 
be  accomplished,  and  we  do  not  Ijelieve  that  the  production 
of  clean  milk  is  a  prohibitively  expensive  operation.     There 
can  be  no  nobler  work  done  by  any  one  than  improving  the  | 
quality  of  food  for  om-  people,  especially  such  an  important 
and  universal  food  as  milk,  thus  adding  to  the  health,  hap- 
piness and  general  welfare  of  the  human  race.     Milk  can  4 
never  be  too  clean  or  in  too  good  condition  for  human  con-                         j 
t^umption.     The  mortality  of  young  children  is  yet  far  too                         | 
hi^,  especially  in  om-  large  cities.     Every  possible  effort                         J 
should  be  made  on  the  part  of  an  intelligent  public  to  im-  [ 
prove  this  condition.  ^ 

But,  meanwhile,  let  us  not  be  unmindful  of  existing  &cts,  — 
&cts  sometimes  overlooked  when  this  question  is  consid- 
ered, —  one  of  which  is,  that  there  has  been  a  constant  im- 
provement in  the  quality  and  condition  of  milk  furnished 
the  peddlers  for  the  city  of  Boston  for  the  last  thirty  years 
at  least.  Of  this  we  have  personal  knowledge.  The  gen- 
eral public  little  realizes  the  efforts  put  forth  during  that 
time  by  the  various  milk  contractors  and  others  to  urge  bet- 
ter care  at  the  farms,  and  these  same  contractors  have  spared 
no  expense  to  improve  their  own  plants  year  after  year,  by 
adding  latest  and  most  up-to-date  appliances.^  Only  those 
^who  have  personally  observed  through  the  period  mentioned 
know  these  facts ;  the  general  public  has  hardly  kept  infonned. 
Then,  too,  a  considerable'number  of  well-known,  public-spir- 

^  Mr.  Tower,  late  of  the  firm  of  C.  Brigham  Company,  spent  n^pst  of  his  time 
dnrin?  the  loAt  few  years  of  his  life  in  goinj;  about  among  farmers  and  improving 
e«intlitioQs  at  the  stables,  and  as  a  result  many  separate  milk  rooms  were  built. 


,^ 
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ited  iDdividiiaLt  have  come  to  the  front  in  rec<>nt  years,  nit 
their  uanitary  dairies ;  agricultural  colleges  and  experituei 
stationij  have  done  their  work  ;  the  national  government  bt 
issued  circulars  and  bulletins  ;  fanners'  institute  lecturer)*  an 
grange  speakers  have  expostulated ;  physicians  and  fit 
boards  of  health  have  been  active ;  nut  to  forget  the  wor 
now  being  done  by  the  various  State  departments.  A 
these  have  yielded  results,  until  it  is  safe  to  say  that  nc 
only  has  the  condition  of  the  milk  supply  of  the  city  of  Bos 
ton  improved  steadily  for  the  last  thirty  years,  but  neve 
before  was  the  public  so  sure  of  getting  a  fairly  clean  artici 
as  it  is  to-day  ;  and  it  may  reasonably  be  ((Uestioiicd  whethe 
Massachusetts  has  a  ]>eer  among  all  her  sister  States  in  thi 
quality  and  mai'ketable  condition  of  her  milk  supply,  thougl 
perhaps  fer  from  perfect  at  that.  This  to  our  mind  is  encour 
aging,  and  also  the  very  best  argument  for  still  better  lam 
conditions. 

Of  course  there  are  some  filthy  dairies,  —  dairies  perliap 
where  owners  should  and  may  go  out  of  the  business  for  lact 
of  requisite  neatness  of  habit,  aud  most  dairies  <an  be  im- 
proved ;  but  it  seems  that  the  time  is  at  hand  when  the  shafts 
of  rofonners  should  be  also  aimed  at  consumers  in  our  citie* 
and  towns,  to  the  end  that  the  milk  be  i>roperly  cared  foi 
and  suitably  prepared  fA*  consumption,  and  that  the  milk 
producer  be  not  called  upon  to  bear  undue  share  of  blame 
for  child  mortality.  He  certainly  may  have  much  to  answer 
for,  but  he  is  not  to  blame  for  neglected  childi-eu,  filtJiy 
moms,  stuffy  atmosphere,  cold  milk,  irregular  meals,  im- 
proper or  insufficient  quantity,  the  lashes  of  poverty  or  the 
whims  of  fashion,  both  of  which  often  place  the  child  in  the 
hands  of  a  third  and  more  or  less  disinterested  and  not 
unfre(|uently  incompetent  person,  —  and  many  other  thingi' 
which  might  be  named.  The  campaign  of  true  progress  is 
the  one  which  keeps  ever  in  view  the  mutual  benefit  of  both 
producer  and  consumer ;  thus  making  no  undue  demands  or 
reflections  upon  the  one,  and  observing  the  rightful  needs  of 
the  other.  It  is  along  this  line  that  this  Bureau  is  conduct- 
ing its  educational  work.  We  have  during  the  year  oflerLiI 
many  suggestions,  some  of  which  at  least  liave  been  adopted ; 
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sod  we  have  received,  both  verbally  and  by  letter,  very  cor- 
dial appreciation  of  our  efforts. 

In  sapport  of  oar  contention  of  an  improved  condition, 
vre  quote  from  the  last  annual  report  of  the  Boston  Board  of 
Health.  In  1875,  43.84  per  cent  of  all  the  deaths  were  of 
children  under  five  years  of  age,  and  in  1904  the  percentage 
was  28.87;  under  one  year  of  age  in  1875  the  percentage 
was  24.98,  and  in  1904  it  was  20.52.  Thus  it  will  be  seen 
that  the  death  rate  among  children  under  five  years  has  been 
redaced  in  that  time  practically  one-third,  and  of  children 
under  one  year  about  one-fifth.  Of  course  milk  is  not  the 
only  cause  of  this  decrease,  any  more  than  it  is  the  cause  of 
the  entire  mortality  ;  but  as  80  to  85  per  cent  of  children 
are  lHX>ught  up  on  cow's  milk,  this  food  may  possess  the  con- 
trolling influence. 

Taking  the  State  as  a  whole,  we  find  that  in  1875  the  death 
rate  of  children  under  one  year  per  1,000  living  at  that  age 
was  226.56,  and  in  1900  it  was  190.10,  —  an  improvement 

of  nearly  one-sixth.     In  1875  the  death  rate  of  children  un- 

ml 

der  five  years  of  age  per  1,000  living  at  that  age  was  73.96, 
and  in  1900,  57.79,  —  a  reduction  of  practically  one-fifth. 

These  figures  for  1900  and  1904  are  the  latest  obtainable, 
and  1875  is  taken  for  comparison  because  it  was  in  that  year 
that  the  finn  of  C,  Brigham  Company  opened  up  a  fresh 
milk  supply  in  Barre,  Hardwick  and  New  Braintree,  which 
«"as  the  beginning  of  our  experience  with  the  milk  business 
of  Boston.  We  realize  that  figures  such  as  these  are  at  best 
simply  pointers,  but  it  is  gi^atifying  to  know  that  they  all 
point  in  the  right  direction. 

The  price  paid  the  farmer  to-day  is  practically  the  same 
as  in  1875.  The  quality  of  the  milk  has  been  much  im- 
proved, as  has  been  shown.  Is  not  the  fai*mer,  then,  in  a 
fair  position  to  demand  a  better  price,  as  a  matter  of  justice, 
and  can  such  demand,  in  any  spirit  of  justice,  be  refused? 

Butter. 

The  butter  market  of  1905  has  been  in  some  respects 
remarkable.  The  appended  tables,  relating  to  the  Boston 
market,  virtually  tell  the  story.     With  but  about  five  and 
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one-half  million  pounds  ou  hand  Jan.  1,  1905,  nearly  U 
millioD  j>ouiid8  less  than  the  year  previous,  followed  by  fo 
successive  months  of  light  receipts  and  consequent  hi; 
prices,  the  arrival  of  May  witnessed  the  beginning  of  u 
jiaralleled  receipts,  which  continued,  with  the  exception  i 
November,  unbroken  throughout  the  year,  leaving,  after  ui 
precedented  consumption,  a  stock  on  hand  of  ten  mi!)i< 
pounds,  or  almost  double  the  amount  on  hand  the  yei 
previous.  High  as  butter  was  during  the  early  part  of  tl 
year,  the  average  price  for  the  year  is  below  that  for  IW 
and  lil03,  but  is  well  above  the  average  of  1904.  As  a  n 
suit  of  the  high  price  in  the  early  part  of  the  year,  there  wt 
a  stimulated  activity  in  "  imitations,"  which  resulted  in  ii 
creased  prosecutions  wherever  the  law  was  broken. 

The  following  taltle  shows  the  average  quotation  for  th 
best  fresh  creamery  butter  in  a  strictly  wholesale  way  J 
the  Boston  market  for  the  last  eight  years  :  — 


Cwt., 

■Ml. 

C»nt«. 

CoU. 

CbhU. 

IMI. 

CeDU. 

CanU. 

Genu. 

ISM 

January, 

28.0 

22.7 

28.0 

25.0 

25.0 

29.5 

21.0 

2i-' 

February,    . 

31.6 

24.6 

27.0 

28.5 

25.0 

26.0 

24,0 

21.," 

Marcli, 

28.0 

24.1 

27.0 

29.0 

23.0 

27.0 

22,5 

22.U 

April. 

29.1 

21.6 

27.5 

32.0 

22.0 

21.0 

21.0 

2-2-0 

May,  .         .         . 

23.9 

19.9 

22.5 

25.0 

19.5 

20.5 

19.0 

IK.ll 

June,  . 

20.7 

18.4 

22.75 

23.5 

20.0 

20.5 

19.0 

I7..i 

July,  . 

20.6 

18.3 

».5 

22.6 

20.0 

20.5 

19.0 

IS.:> 

August, 

21.6 

19.1  _ 

20.0 

21.5 

21.0 

22.6 

21.5 

19.5 

September. 

21.2 

20.8 

2-2.0 

23.5 

22.0 

22,5 

».!, 

Oetober.      . 

22.1 

21. .5 

2-2.6 

24.6 

21.6 

22.0    24.0 

ilj 

November, . 

23.0 

24.1 

23.3 

27.0 

24.0 

25.0 

26.5 

21.0 

Deeemtjer.  . 

23. 1> 

25. T 

24.5 

28..') 

24.5 

25.5 

28.0 

2\M 

Averages,     . 

24.47 

21.73 

26.23 

25.0  j  22.3 

£3.5 

22.4 

20.j 
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The  Oumbcr  of  Commerce's  figures  regarding  the  butter 
buainess  in  Boston  for  1904  and  1905  are  as  follows :  — 


Pounds. 

1M4. 

Ponndt. 

Carried  over,      .         .         .          , 

5,612,592 

7,567,360 

Reeeipfo  for  January, 

2,097,952 

2,346,447 

Receipts  for  February, 

2,015,265 

2,400,922 

Keeeipta  for  March,   . 

2,698,064 

3,087,017 

R«eipts  for  April,      . 

2,393,951 

2,658,679 

Roeipts  for  May, 

5,260,758 

3,776,547 

Rft^'pla  for  June, 

!  10,696,890 

8,076,244 

Rtt-eiiib  for  July, 

10,068,394 

8,513,155 

Kfcceiyts  for  August,  . 

10,376,813 

7,480,505 

Ra-eipts  for  SeptemU-r, 

7,743,859 

6,512,408 

Receipts  for  October, 

6,649,119 

4,554,447 

Receipts  for  NovembtT, 

3,135,224 

3,238,005 

Receipts  for  December, 

3,688,555 

2,791,828 

Total  supply. 

72,337,436 

63,002,564 

Eiports  for  twelve  months,  deduct. 

2,551,319 

1,373,816 

Xet  supply. 

69,786,117 

61,628,749 

^fe  m  storage  December  30,  deduc 

t.       . 

10,189,575 

5,612,592 

Consumption  for  twelve  months. 

59,596,542 

56,016.157 

increase  in  consumption  for  1905, 

3,580,385 

Milk. 


There  is  considerable  variation  in  the  price  of  milk,  as 
now  sold  in  Massachusetts.  The  retail  price  of  average 
^^tet  milk  throughout  the  State  varies  from  5  to  8  cents 
I^r  quart.  In  Boston,  *' fancy"  or  *«  sanitary"  milk,  so 
^^^i  sells  at  from  10  to  12  cents  per  quart  and  upward. 
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Milk  sold  by  the  ha.lf-pint  jar  at  5  cents  means  20  cents  pt 
quart ;  that  sold  by  the  glass  at  5  cents,  usually  the  sani< 
At  10  cents  per  glasH,  holding  one-third  quart,  the  pric 
rises  to  30  cents  per  quart;  and  sanitary  milk,  modified  an 
put  up  by  prescription  for  babies'  use,  ranges  from  25  to  5 
cents  per  quart.  In  the  suburbs  of  Boston  the  usual  pric 
which  the  householder  has  to  pay  is  7  to  8  cents  for  averag 
milk,  and  9  to  10  cents  for  aanitary  milk.  There  is  a  con 
stantly  increasing  number  of  small  dairies  springing  Uj 
among  the  wealthy  fancy  farmers  in  the  eastern  part  of  th< 
State,  which  are  producing  sanitary  milk  and  cream,  and  get 
ting  an  extra  price  for  it.  Even  a  few  farmers  of  lioiitei 
means  are  now  undertaking  the  project,  as  a  business  venture 

There  is  also  variation  in  the  wholesale  price  of  milk 
which  the  producer  receives,  dependent  mainly  upon  hi:^  dis- 
tance from  market.  The  farmer  who  sells  milk  to  Boston 
contractors  is  paid  according  to  his  distance  from  market, 
the  average  distance  being  56  to  76  miles ;  and,  as  may  be 
seen  by  the  tables,  the  average  price  to  the  farmer  in  thi--= 
zone  for  milk  delivered  to  his  local  railroad  station  is  2^^ 
cents  in  sunmier  and  281/^  cents  in  winter,  provided  he  does 
not  exceed  his  limit  (see  footnote  with  table)  ;  but  in  case 
the  contractor  returns  clean  cans,  V^  cent  each  is,  under  the 
present  contract,  to  be  deducted  for  washing.  The  farmer  is 
obliged  to  put  up  8^^  quarts  for  a  can.  Thus  his  average 
price  per  quart  through  the  year  is  27^  cents,  divided  by 
81^,  or  practically  3^  cents  at  the  railroad  station  or  3 
cents  at  the  farm.  Fanners  150  miles  out  get  2.88-|-  cents 
per  quart,  and  those  25  miles  out  get  3.47 -f-  cents  per  quart, 
for  average  milk.  In  some  instances  producers  wholesaling 
their  milk  direct  to  peddlers  get  4  to  4i/^  cents  per  quart 
for  it. 

High-class  sanitary  milk  is  rarely  ever  wholesaled.  In 
the  only  oase  we  know  of  the  price  quoted  was  8V^  ceiilf*i 
which  was  said  to  pay  expenses,  but  yielded  no  pro6t. 

There  is  no  question  but  that  the  average  price  for  average 
milk,  which  realty  means  the  bulk  of  all  the  milk  sold  in 
Massachusetts,  is  too  low,  so  far  as  the  return  to  the  pro- 
ducer is  concerned  ;  and  it  is  undoubtedly  true  that  no  im- 
portant food  is  cheaper  than  milk,  at  present  prices.     Even 
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the  consumer  can  easily  afford  to  pay  an  increased  price  for 
the  better  article  of  milk  now  demanded. 

The  following  table  shows  the  wholesale  price  of  milk 
sent  to  the  Boston  market  for  the  last  ten  yeai-s  :  — 


Summer  Price, 


Grofla  Boston 
Price. 
Cents. 

*«  Straight 

Price,"  Boston. 

Cents. 

Gross  to  Pro- 
dooer,  fifth 

Zone. 

Cents. 

Straight 

Price  to 

Producer, 

Fifth  Zone.1 

Cento. 

IM,  April  to  October,  . 

33 

« 

- 

W7,      " 

•< 

3P 

- 

22 

- 

UW,      " 

11 

31 

- 

88 

- 

lai,    •* 

M 

31 

- 

22 

- 

is»,    •• 

M 

33 

- 

24 

- 

i»i,    « 

«« 

38 

31 

24 

22 

BM,      " 

■{ 

36  in  April, 
-Inly,  Angnst, 

Septembier. 
SSinMajfJune. 

34  In  April, 

July,  Angost, 

September. 

88  in  May,  June. 

87 
86 

26 
24 

MB,      « 

•< 

• 

37H 

35% 

ffi% 

»% 

1864,      " 

M 

37% 

35% 

1»% 

»% 

I905,>     " 

M 

• 

37% 

1 

35% 

33% 

»% 

Win 

ier  Price. 

l^B^T.October  to  April, 

85 

- 

24 

- 

!«;-«,     '• 

*« 

33> 

- 

84 

- 

WBH      " 

<( 

83 

- 

84 

- 

lasM,     " 

44 

83 

- 

24 

- 

WD-l,      " 

44 

87  to  Jannary. 
85  to  April. 

28  to  January. 
26  to  April. 

lai-j,     " 

••     1 

86 
40  In  December. 

84% 
88%lnDecembcr. 

27 
31 

26.6 
29.6 

laoM,     •* 

•4 

8»H 

37% 

80% 

29 

isoK     " 

44 

88% 

37% 

80% 

«% 

isou,     •• 

4< 

w% 

37% 

80% 

88% 

MK*    " 

C4 

39% 

87% 

80% 

ffi% 

*  Tbe  price  in  the  fifth  zone,  i.e.,  the  middle  territory,  Is  approximately  the  average 
priee  vUeh  tiie  producers  receive  for  their  milk. 

*  This  Is  a  nominal  rather  than  an  actual  change.  With  the  dropping  of  the  Boston 
price  2  oento  the  distance  discount-schedule  was  also  lowered  2  cento,  so  thai  producers 
'WeiTed  the  same  price. 

'  The  Bo-c^Oed  Knapp  tables,  allowing  a  variation  of  16%  per  cent  either  way  from 
^  0ven iMLsis  of  uniform  production,  were  made  a  part  of  this  year's  contract.  Should 
^  prodoeer  exceed  this  limit,  up  to  a  certain  point  the  penalty  Is  that  he  Is  obliged  to 
b^  1  cent  less  per  can  for  his  entire  month's  production;  If  he  exceeds  that  point  or 
Keond  ttmit,  another  cent  less  and  so  on. 

*  It  wu  agreed  that  in  case  the  cans  were  washed  and  returned  clean,  %  cent  per 
«« ilwald  be  deducted. 
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Creameries  and  Milk  Depots. 
Appended  we  give  a  revised  list  of  the  principal  creaui 
eries  Aiid  milk  depots  owned  and  opeiated  by  Massachu»etb 
individuals  and  corporations.  There  are  in  this  State,  ii 
addition  to  these,  a  number  of  distributing  plants  for  cream- 
eries owned  and  operated  in  other  States.  For  instance,  tht 
Maine  Creamery  Company  of  Bangor,  Me.,  has  offices  at  li 
Foster  Wharf,  Boston.  The  Turner  Centre  Creamery  of 
Auburn,  Me,,  has  distributing  houses  in  Boston,  Worcester, 
Taunton  and  Lowell,  and  ships  to  these  points  butter,  cream, 
and  to  one  at  least  skimmed  milk.'  The  New  England 
Creamery  of  Livermore  Falls,  Me.,  distributes  through  a 
Massachusetts  company  of  the  same  name  in  Everett, 
which  also  dbtributes  the  "Hampden  Ci-esmery "  goods. 
The  Lyndonville  Creamery  of  Lyndonviile,  Vt.,  has  a  plant 
at  Watertowri,  from  which  it  distributes  milk,  cream  and 
butter.  J.  L.  Humphrey,  Jr.,  has  four  ]>lants,  one  oacli 
in  New  Bedford,  Fall  Kiver,  Taunton  and  Brockton,  for 
the  distribution  of  butt«r  and  renovated  butter  (and  souie- 
times  cream)  from  his  Iowa  creameries.  The  Armours, 
Swifts,  Hammonds,  Morrises  and  other  large  packing  houses, 
all  representing  western-made  goods,  distribute  quantities 
of  butter  and  renovated  butter  from  their  numerous  estab- 
lishments scattered  over  the  State.  Some  of  these  also  (Kit 
out  oleomargarine.  Besides  these,  there  is  a  considerable 
number  of  creamery  companies  and  so-called  creameries 
which  buy  their  stock  of  producers  in  this  and  other  State-;. 
These  in  the  aggregate  do  a  large  business.  Other  private 
dairies  or  creameries  also  have  town  offices,  restaurants,  etc. 

'  Pa'<teiirizeil  Hklmined  milk  iui<l  cream  are  put  U^fether  in  the  proper  pTopn- 
tioiiH  required  tor  Btsndard  inilk,  in  the  Boeton  plant,  and  the  milk  thoa  inMix 
la  placed  upon  the  uuulcet. 
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Expenses. 
l%e  following  is  a  classified  statement  of  the  expenses  fr 

tie  year :  — 

nreau:  compenaation  and  travelling  expenses,           .  $4^  9 

gents:  compensation .  1,953  0 

gents:  travelling  expenses  and  samples  purchARCil,  2,498  1 

eneral  agent:  travelling  and  necessaiy  expenses,  501  3 

hemists :  analyses,  tests,  court  attendance,  864  M 

rinting  and  supplies 195  II 

ducational,                                 503  9( 

Total »7,000  OC 

P.  M.  IIARWOOD, 

Or  tier al  Agent. 

Accepted  and  adopted  as  the  report  of  the  Dalij'  Bureau. 

C.  D.   RICHARD80K. 
JOHK  M.  DANFORTH. 
HENTIY  E.  PAIGE, 


SEOOlSfE   ANNUAL  BEPOET 


ST-^^TB   FORESTER. 


MPOKT  OF  THE  STATE  FORESTER." 


To  the  General  Cmirt. 

This  office  was  established  to  promote  the  perpetuation, 
extension  and  proper  management  of  forest  lands  within  the 
Commonwealth,  both  public  and  private.  Its  activities  for 
the  year  1905  are  briefly  reviewed  below,  and  some  notes 
are  included  on  work  or  conditions  not  directly  under  its 
supervision,  but  germane  to  the  general  duty  of  the  office. 

Personnel  of  the  State  Forest  Service. 

There  have  been  two  additions  to  the  service  during  the 
year.     The  present  organization  is  as  follows  :  — 

Alfred  Akerman,  M.F.,  .  .     State  Forester, 

Ralph  C.  Hawley,  M.F.,  .  .     Assistant  State  Forester. 
Leyerett  Bradley,  Ageiit. 

Walter  K.  Fobes,  .  Clerk. 

Besides  those  named  above  who  are  regularly  employed, 
an  assistant  in  the  woods,  or  office,  is  occasionally  employed 
in  case  of  emergency. 

Course  in  Forestry  at  the  Agricultural  College. 

The  course  of  lectures  provided  for  in  the  act  creating  the 
office  of  State  Forester  was  given  for  the  first  time  in  Fcb- 
TUBxy  and  March,  1905.  Twenty-nine  men  elected  the 
course. 

This  course  is  designed  to  prepare  prospective  farmers  for 
the  management  of  their  wood  lots.  It  is  not  designed  to  fit 
men  for  the  practice  of  the  profession,  which  usually  takes 
two  or  three  years  of  close  application  after  the  under- 
gnidaate  courses  have  been  finished.  The  course  at  the 
A^^cnltural  College  would  no  more  fit  a  man  for  the  practice 
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of  the  profession  of  forest  engineering  than  a  short  course  in 
home  sanitation  would  fit  a  man  to  practise  medicine.  At- 
tention is  called  to  this  matter  at  the  present  time,  because 
a  goo5  may  inquiries  have  been  received  as  to  the  purpose 
and  scope  of  the  instruction  at  the  college. 

Public  Lectures  axi>  Addresses. 

Besides  the  lectures  at  the  Agi'icultural  College,  i^2  public 
lectures,  talks  and  addresses  on  forestry  have  been  given 
during  the  year,  making  a  total  of  43  since  the  office  was 
established.  It  is  believed  that  these  lectures  afford  an 
excellent  means  of  awakening  and  sustaining  public  interest 
in  forestry  ;  therefore,  as  many  invitations  as  were  consist- 
ent with  the  discharge  of  other  duties  have  been  accepted, 
but  it  has  been  impossible  to  meet  all  of  the  demands.  At 
times  dates  have  been  booked  over  a  vear  in  advance. 

One  of  the  encouraging  features  of  this  line  of  endeavor 
is  that  interests  which  are  apparently  widely  divergent  can 
find  common  oTOund  in  forcstrv.  This  is  another  illustra-. 
tion  of  the  truth  expressed  by  President  Roosevelt,  that 
forestry  *' touches  the  republic  on  almost  every  side, — 
political,  social,  industrial,  commercial."  Among  those 
applying  have  been  granges,  farmers'  institutes,  firemen's 
associations,  women's  clubs,  church  clubs,  boards  of  trade, 
town  improvement  associations,  forestry  associations  and 
manual  training  associations. 

PlTBLICATIONS. 

Two  bulletins  and  three  leaflets  have  been  published  dur- 
ing the  year.  The  first  editions  of  all  these,  except  one, 
have  been  exhausted,  and  they  are  being  revised  for  second 
editions.     The  number  of  pieces  published  is  9,300. 

The  State  Forest  Librarv. 

-  Numerous  additions  h^ve  been  made  to  the  library  during 
the  year.  Nearly  all  of  these  have  been  gifts,  and  thej' 
represent  very  little  expense.  In  selecting  those  works 
tliat  it  has  been  expedient  to  purchase,  care  has  been  exer- 
cised to  avoid  unnecessary  duplication  of  books  already  in 
the  State  Library  or  in  the  libmry  of  the  State  Board  of 
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Agriculture.  The  library  has  not  only  been  of  great  value 
to  the  forest  service,  but  many  visitors  have  made  use  of  it 
during  the  year. 

It  is  very  pleasant  to  record  in  this  connection  the  loan, 
by  the  Appalachian  Mountain  Club,  of  a  set  of  United 
States  geological  reports,  many  of  which  deal  with  for- 
estry. 

The  State  Forest  Nursery. 

By  authority  given  in  chapter  409  of  the  Acts  of  1904,  a 
forest  nursery  has  been  established  on  the  grounds  of  the 
Massachusetts  Agricultural  College  at  Amherst.  Through 
an  inexplicable  delay  on  the  i)art  of  the  trustees  of  the  col- 
lege to  act  in  the  matter,  work  on  the  nursery  did  not  begin 
last  spring  until  all  the  good  land  availa))le  for  the  nursery 
had  been  assigned  to  other  purposes.  The  only  ground  left 
was  the  worst  for  a  forest  nurserj-  that  there  is  on  the 
college  grounds.  Rather  than  throw  away  the  seeds  that 
had  been  collected  the  nursery  was  begun.  In  spite  of  the 
adverse  conditions,  the  nursery  will  furnish  a  few  thousand 
seedlings  for  distribution  the  coming  spring,  and  some 
25,000  in  the  spring  of  1907.  The  nursery  will  be  ex- 
panded until  an  annual  output  of  125,000  seedlings  has 
been  reached. 

Practical  Assistance  to  Owners  of  Woodlands. 

The  offer  of  })ractical  assistance  which  the  Commonwealth 
makes  to  owners  of  woodlands  has  been  responded  to  with 
alacrity.  Forty-six  applications  have  been  received  ;  34  of 
these,  representing  6,545  acres,  have  been  examined  by  the 
forester  and  his  assistants,  and  advice  in  regard  to  their 
proper  management  has  been  given. 

This,  as  well  as  the  other  branches  of  the  work,  has  been 
hindered  considerably  by  the  impossibility  of  the  present 
force  to  make  examination  promptly  upon  application.  The 
owner  who  is  about  to  cut  his  timber  and  who  wishes  to  cut 
in  such  a  way  as  to  insure  reproduction,  or  the  owner  who 
is  about  to  plant  and  wants  advice  on  the  care  of  seedlings, 
spcK^ies  suited  to  his  soil,  and  the  like,  ought  not  to  be  re- 
quired to  wait  until  a  man  becomes  available.  This  and 
other  lines  of  work  would  become  much  more  effective  if 
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sufficient  appropriations  were  made  to  allow  an  increase  in 
tbo  number  of  men  employed. 

Growth  Studibb. 
InvestigationB  into  the  rate  of  growth  and  yield  of  white 
pine  have  been  begun  in  collaboration  with  the  United  States 
Forest  Service  and  the  Forestry  Department  of  Harrard 
University.  Over  400  stem  analyses  have  been  taken,  and 
the  elaboration  of  thi»  data  has  been  begun.  This  ioves- 
tigation  will  be  of  great  practical  value  to  this  office  in  the 
construction  of  working  plans ;  it  will  also  be  of  value  to 
lumbermen  and  owners  of  woodlands. 

Travel. 
During  the  year  a  record  of  travel  on  duty,  such  as  mak- 
ing wood  lot  examinations,  lecturing,  investigating  problems, 
etc.,  has  been  kept;  it  is  quoted  as  an  indication  of  the  ex- 
tent of  activity  of  the  service  :  — 

una. 

State  Foreeler,     ' 7,058 

Asaidbuit  State  Foreater,  .....         6,475 

Total, 13.68S 

A  FoRKST  Map. 
As  stated  in  last  year's  report,  the  collection  of  data  for  a 
forest  map  has  been  undertaken  in  collaboration  with  the 
Bureau  of  Statistics  of  Labor.  This  work  is  under  way. 
It  will  not  be  possible  to  make  a  definite  report  in  regard  to 
it  until  next  year. 

Co-Ol'ERATION  WITH   THE   UNITED   STATES   FOREST  SERVICE. 

The  plan  of  co-operation  between  this  office  and  the  United 
States  Forest  Service,  which  was  outlined  in  last  year's 
report,  has  continued  in  force.  The  plan  has  proved  advan- 
tageous to  both  parties. 

Office  FACiLrriBS. 

The  drafting  room  of  the  service,  247a,  has  been  useless 

since  October,     The  temperature  in  this  room  has  ranged 

between  50°  and  60°,  rarely  reaching  60°.     It  is  manifestly 
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aopeasonable  to  expect  men  to  do  physically  inactive  work 
ander  such  conditions.  The  consequence  is,  that  plans 
which  should  have  been  completed  several  months  ago  are 
still  unfiiiished. 

The  matter  has  been  brought  to  the  attention  of  the  Ser-' 
geantrat-Arms  repeatedly,  and  once  to  the  attention  of  the 
CbuQcO ;  but  at  this  writing  nothing  has  been  done  to  heat 
the  room.  This  matter  should  be  investigated  at  once,  and 
if  it  be  impossible  to  make  the  room  comfortable,  sufficient 
appropriation  should  be  made  to  rent  a  room  outside  the 
State  House. 


The  Gypsy  axd  Brown-tail  Moths. 

The  presence  in  the  Commonwealth  of  the  gypsy  and 
brown-tail  moths  in  large  numbers  continues  to  be  a  menace 
to  our  forests.  During  the  year  the  Commonwealth  has 
made  provision  for  work  against  the  moths  by  appropriat- 
ing $330,000,  and  the  appointment  of  a  superintendent  to 
administer  the  fund.  Energetic  work  has  been  begun ;  and, 
although  the  situation  continues  to  be  serious,  those  inter- 
ested in  our  forests  view  it  with  a  decided  sense  of  reUef. 


Expenditures  and  Receipts. 

As  provided  in  section  6  of  chapter  409  of  the  Acts  of 
1904,  the  State  Forester  may  spend  annually  in  carrying  out 
the  provisions  of  the  act  a  sum  not  exceeding  $5,000.  The 
e3q)enditure8  have  been  as  follows  :  — 


Salaries  of  assif  tants, 

TiUFelling  expenses  (not  included  in  co-operative  funds) , 

Instroments, 

Stationery,  office  supplies. 

Printing,    .... 

Postage,    .... 

Miscellaneous,  . 


Balance  on  hand. 


$1,918  05 
898  96 
658  53 
669  24 
198  31 
118  70 
36  74 

$3,998  53 
1  47 


$4,000  00 
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In  addition  to  the  above,  bills  to  the  amount  of  $388.91 
i-emain  unpaid,  as  the  appropriation  for  1905  was  only 
$4,000. 

Receipts  from  the  United  States  for  services  rendered 
amount  to  $189.17,  which  amount  has  been  turned  over  to 
the  Treasurer  and  Receiver-General. 

As  directed  in  section  5  of  the  act  above  cited,  a  statement 
is  also  made  of  the  amounts  received  for  travelling  and  sub- 
sistence expenses  of  the  forester  and  his  assistants,  while 
engaged  in  woods  work  for  owners  of  woodlands,  and  lec- 
turing, as  follows :  — 


Benjamin  S.  Blake,  Aubumdahs 

N.  I.  Bowditeh,  Frarainghani, 

Overseers  of  the  Poor,  Palmer,    . 

L.  N.  Cushman,  Ilubbardston, 

F.  S.  Coolidge,  Pittsfield,     . 

R.  S.  Goldsbury,  Warwick, 

Wm.  Franklin  Hall,  Winchendon, 

J.  C.  Hammond,  Northampt»n,    . 

J.  M.  J.  Legate,  Charlemont, 

City  of  Marlborough,  .... 

Mattapoisett  Improvement  Association, 

Pomona  Grange,  No.  1, 

Pomona  Grange,  No.  16,      . 

Men's  Union,  Worcester, 

North  Shore  Horticultural  Society,  Manchester, 

Roland  C.  Nickerson,  East  Brewster,   . 

Frank  K.  Nash,  Williamsburg,     . 

North  Reading  Grange,  No.  239, 

J  as.  S.  Russell,  Milton, 

South  Dartmouth  Improvement  Association, 

W.  J.  Stone,  Worcester, 

W.  S.  Spaulding,  Pride's  Crossing, 

Mrs.  John  Swann,  Stockbridge,  . 

Turner  Hill  (estate),  Ipswich, 

Tyngsborough  Grange,  No.  222, 

Vineyard  Haven  Improvement  Association, 

Wachusett  Mountain  Commission, 

Wheelwright  Pa4)er  Company,  Wheelwright, 

Fiske  Warren,  Harvard, 

George  A.  York,  New  Bedford,    . 


$0  21 
3  37 

5  85 
2  30 

6  34 


1 
7 
2 
4 
1 
3 
1 
1 
2 
1 


00 
01 
25 
20 
27 
56 
25 
55 
10 
39 


2 
5 


23  10 
15  70 
61 
35 
75 
54 
98 
44  74 

1  50 

2  75 

3  35 
5  07 
2  11 

2  09 

3  05 


Total, «157  84 
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On  deposit  with  the  State  Forester :  — 

Francis  B.  Greene,  Dartroouth, $10  00 

Carrie  D.  Hosmer,  Orange 3  00 

Hampshire  Pomona  Grange,  No.  8,       .         •        .         .  2  00 

Total, $16  00 

The  Taxation  of  Woodlands. 

There  in  a  great  deal  of  dissatis&ction  with  the  present 
method  of  assessing  taxes  on  forest  lands.  This  dissatis* 
faction  is  shown  by  the  laws  that  the  different  States  are 
enacting  along  these  lines.  Pennsylvania  has  a  rebate  sys- 
tem ;  if  a  private  owner  will  fulfill  certain  conditions,  he 
receives  a  portion  of  his  taxes  back  after  they  have  been 
paid.  Connecticut,  Massachusetts  and  other  States  also 
have  special  laws  in  regard  to  the  taxation  of  certain  classes 
of  woodlands.  For  the  most  part  these  laws  are  not  oper- 
ative because  they  were  not  carefully  thought  out.  They 
serve  to  show  the  feeling  of  discontent  with  the  present  sys- 
tem, but  they  do  not  furnish  a  satis&ctory  solution  of  the 
problem. 

The  system,  now  generally  in  vogue,  of  assessing  forest 
lands  for  the  purposes  of  taxation,  provides  for  the  taxation 
not  only  of  the  land  but  of  the  growing  crop  as  well.  A 
farmer's  wheat  crop  is  not  taxed  while  it  is  growing.  An 
orchard  or  a  vineyard  yields  returns  in  a  very  few  years, 
but  the  wood  lot  is  oftentimes  taxed  for  years  before  any 
returns  come  in.  Suppose,  for  example,  a  piece  of  land  is 
planted  to  white  pine,  which  is  to  be  cut  fifty  years  from  now. 
As  soon  as  that  pine  has  reached  a  size  at  which  it  adds  any 
value  to  the  land,  the  property  is  assessed  accordingly  until 
it  is  cut,  when  it  is  again  put  back  to  the  value  of  the  land 
without  the  crop.  In  other  words,  the  present  system  pro- 
vides for  the  taxation  of  a  raw  material  not  only  once,  but 
many  times.  When  this  raw  material  is  so  universally  used 
in  our  manu&ctures,  such  heavy  taxation  is  of  doubtftil  ex- 
pediency, granting  it  to  be  fair,  which  it  is  not.  It  hinders 
the  increase  of  wealth  by  taxing  it  at  its  source. 

So  there  is  dissatisfaction  for  two  reasons  :  first,  the  crop 
as  well  as  the  land  is  taxed,  which  is  not  the  case  with  ordi- 
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nary  agricultural  crops  ;  and,  second,  the  crop  is  taxed  while 
it  is  not  bringing  in  anything,  and  therefore  the  owner  is 
not  in  a  condition  to  pay  taxes  on  it. 

Governor  Douglas  in  his  inaugural  address  recommended 
to  the  General  Court  that  laws  be  enacted  providing  for  a 
fairer  method  of  taxation  of  forest  lands;  and  a  ))ill  was 
also  introduced  by  private  parties.  As  the  General  Court 
did  not  feel  that  it  had  sufficient  time  to  investigate  the  (ques- 
tion thoroughly  at  the  last  session,  a  resolve  was  passed  call- 
ing for  an  investigation  of  the  laws  of  other  States  and  foreign 
countries,  and  the  conditions  of  this  State.  Pursuant  to  this 
resolve  a  committee  was  appointed,  consisting  of  the  Tax 
Commissioner,  the  chairman  of  the  Harbor  and  Land  Com- 
mission, the  State  Forester,  three  farmers,  and  a  real  estate 
expert.  This  committee  has  been  hard  at  work  during  the 
summer  and  autumn.  The  laws  of  foreign  countries  have 
been  collected,  translated  and  carefully  examined;  those  of 
this  State  and  other  States  have  been  gone  over  thoroughly. 
It  is  believed  that  such  a  thorough  investigation  of  this  prob- 
lem has  never  before  been  made  in  this  country,  and  the 
findings  of  the  committee  are  worthy  of  the  most  carefiil 
consideration. 

It  is  recommended  that  the  General  Court  amend  the  pres- 
ent tax  laws  in  such  a  way  as  to  relieve  the  growing  timber 
crop  of  the  unfair  burden  under  which  it  now  labors.  This 
relief  must  be  given  before  the  average  i)rivate  owner  will 
be  disposed  to  allow  his  timber  crop  to  stand  long  enough 
to  reach  its  productive  maturity. 

The  need  of  reform  along  this  line  is  emphasized  by  the 
fact  that  most  of  the  woodlands  of  the  Commonwealth  are  in 
the  hands  of  private  owners,  and  the  private  owner's  actions 
are  influenced  largely  by  self-interest.  Although  the  State 
may  acquire  certain  lands  for  State  forests,  still,  the  great 
body  of  woodlands  will  always  remain  in  the  hands  of  private 
individuals.  Now,  it  is  to  the  communities'  interest  that 
j)rivate  holdings  should  continue  to  produce,  generation  after 
generation,  the  greatest  possible  amount  of  useful  material ; 
and  the  individual  owner  should  be  given  every  reasonable 
chance  to  harmonize  his  interests  with  those  of  the  community. 
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A  refonn  in  our  tax  laws  as  applied  to  woodlands  would  be 

a  step  towards  bringing  individual  and  public  interest  to* 

gether. 

State  Forests. 

The  Commonwealth  ought  to  extend  its  policy  of  park 
reservation  to  include  genuine  State  forests.  The  reserva- 
tions that  have  been  made  so  fSur  are  distinctly  for  park 
purposes ;  there  are,  however,  considerable  areas  in  these 
reservations  that  could  be  used  for  timber  gi'owing.  Por- 
tions of  the  Middlesex  Fells  and  the  Blue  Hills  reservations 
might  be  so  utilized  without  any  reduction  in  their  value 
as  parks;  on  the  contrary,  their  park  features  would  be 
enhanced.  The  same  might  be  said  of  Mount  Wachusett, 
Mount  Tom  and  Greylock  reservations,  the  Province  Lands 
on  the  Cape,  and  the  land  surrounding  the  Clinton  reser- 
voir. The  land  about  this  reservoir  is  already  being  planted 
by  the  Metropolitan  Water  and  Sewerage  Board.  The  for- 
est in  the  Mount  Wachusett  Reservation  is  also  being 
improved  by  the  commission,  which  has  that  reservation  in 
charge.  It  is  to  be  hoped  that  all  of  the  boards  and  com- 
missions having  State  lands  under  their  charge  will  follow 
these  good  examples,  and  make  the  lands  that  the  State 
owns  as  productive  of  forest  supplies  as  is  consistent  with 
the  purpose  for  which  they  were  acquired. 

But  the  lands  mentioned  are  small  in  area,  and  the  State 
might  well  follow  the  precedent  established  by  several  other 
States,  and  acquire  lands  for  the  purpose  of  growing  timber 
on  them.  New  York  has  a  forest  reserve  of  1,436,000 
acres,  and  Pennsylvania  has  acquired  572,000  acres  for  for- 
est purposes.  New  Jersey,  Connecticut  and  other  States 
have  also  adopted  reservation  {)olicies. 

Lands  for  forest  reservations  can  very  often  be  acquired 
at  a  small  cost.  A  few  years  ago  Connecticut  bought  900 
acres  at  an  average  cost  of  only  $1.64  per  acre.  In  Massa- 
chusetts they  could  be  had  for  $5  and  under.  There  are 
large  areas  of  overgrown,  stony,  abandoned  pastures,  cut- 
over  lands  that  have  been  burned  repeatedly,  scrub  oak 
lands  and  the  like,  that  are  in  such  condition  that  an  indi- 
vidual owner  cannot  afford  to  improve  them.     The  State  can 
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afford  to  Iffing  these  lands  into  productivity  for  the  cuiiimi 
weal.  When  once  well  stocked,  the  sale  of  mature  tinib 
should  not  only  provide  for  the  maintenance  of  such  reae 
vations,  but  should  return  a  net  revenue  into  the  treasui 
of  the  State.  Some  of  the  European  governments  obtain  i 
much  as  $4  net  per  annum  from  each  acre  in  State  forest. 

In  addition  to  their  use  for  timber  production,  such  rese 
vations  furnish  recreation  grounds  for  the  people.  This  u^ 
for  recreative  purposes  under  reasonable  I'estrictions  is  n< 
inconsistent  with  the  production  of  timber.  The  argumeni 
which  caused  the  Commonwealth  to  appropriate  $U,38O,O0 
for  the  metropolitan  parks  and  considerable  sums  for  tb 
other  State  park  reservations  apply  in  part  to  the  acquisitio 
of  State  forests. 

The  educational  effect  of  well-managed  State  forests  is  on 
of  their  chief  advantages.  They  should,  as  far  as  is  consist 
ent  with  their  economical  management,  be  widely  distrib 
uted  over  the  State,  in  order  that  they  may  serve  as  objec 
lessons  in  practical  forestry. 

It  is  therefore  recommended  :  — 

1.  That  a  fund  for  the  purchase  and  maintenance  of  Stat^ 
forests  be  set  aside. 

3.  That  revenues  from  the  State  forests  be  added  U>  tb< 
fund. 

3.  That  the  State  Forester  be  chai'ged  with  their  Jiur- 
chase,  care  and  management. 

4,  That  the  State  Forester  be  empowered  to  accept  gift- 
of  land  and  money  for  State  foi-ests,  subject  to  the  approval 
of  the  Governor  and  Council. 

Respectfully  submitted, 

ALFRED  AKERMAN, 

Stale  Fores/tr. 
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Massachusetts  Crop  Reports,  1905. 
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BUSH-FRUITS. 


i 


BT  PROF.  FRKD    S-   CARD,  PROFESSOR  OF   IIOliTICULTUKE,  RHODE  ISLAND 
COLUSGE  OF  AGRICULTURE  AND  MECHANIC  ARTS. 


The  bush-fraits  represent  a  type  likely  to  be  neglected, 

tboug^i  oue  well  worthy  of  consideration  in  most  localities. 

They  ought  by  all  means  to  appear  in  every  home  garden, 

and  in  many  places  would  prove  desirable  market  fruits. 

Many  New  l^ngland  markets  are  poorly  suppUed  with  these 

fruits,  and  where  conditions  are  ftvorable  to  their  growth, 

they  might  prove  a  source  of  profit  to  numberless  local 

growers. 

Judging  from  our  experience  at  the  Rhode  Island  Experi- 
ment Station,  some  of  them  do  not  thrive  well  near  the  shore, 
being  especially  subject  to  winter-killing. 

Two  general  classes  of  fruits  are  included  under  the  term 
buah-fruitB,  differing  in  their  botanical  relationships  and 
habits.  The  brambles,  which  include  the  raspberries  and 
blackberries,  are  the  ones  most  likely  to  suffer  from  unfavor- 
able climatic  conditions  here  in  New  England.  The  gro- 
selles,  which  include  the  currant  and  gooseberry,  are  seldom 
injured  by  cold,  and  generally  sucx^eed,  though  the  English 
gooseberry  cannot  be  depended  upon  to  thrive.  Owing  to 
their  different  characteristics,  it  seems  better  to  treat  these 
two  groups  separately . 

The  Brambles. 

Soil  and  Olimatic  Conditions. 

The  brambles  are  not  particular  in  their  soil  demands. 
It  is  chiefly  necessary  that  the  soil  shall  not  be  wet,  nor  too 
dry.  On  heavy,  wet  soils  they  will  not  thrive,  and  are  very 
subject  to  winter-killing.  On  a  light,  dry  soil  they  suffer 
from  summer  drought,  and  the  fruit  does  not  reach  its  full 
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aize  and  flavor.  With  suitable  moisture  conditions  the  p 
ticular  type  of  soil  is  of  only  moderate  importance- 
Medium  fertility  is  best  suited  to  their  needs.  This 
partioularty  true  of  the  red  raspberries  and  blackberri 
While  blackcaps  will  prosper  on  a  rich  soil,  the  red  im 
berries  and  blackberries  are  likely  to  make  a  rank  grow 
sufier  from  wint«r-kiUing  and  yield  a  small  amount  of  frn 
The  climate  best  suited  to  their  growth  seems  to  be  c 
neither  too  humid  uur  too  dry.  A  humid  climate  appears 
induce  more  winter-killing.  The  same  result  may  be  brou^ 
about  by  an  unusually  dry  climate,  such  as  we  find  oo  t 
plains  of  the  west,  to  which  is  added  the  injury  from  sm 
mer  drought.  Winter-killing  is  not  governed  entirely  I 
temperature.  Our  winter  temperatures  in  Rhode  Island  w 
doiu  get  much  below  zero,  and  are  never  so  severe  as  in  tl 
interior  of  New  England,  yet  these  fniits  will  pass  the  wi 
ter  with  much  less  injury  in  the  colder  interior  than  with  u 
Laying  down  and  covering  the  plants  during  winter  w 
sometimes  afford  a  sufficient  protection,  paiticularly  in  co 
climates.  With  us  it  has  not  proved  uniformly  suocessfii 
Either  the  protection  has  been  insufficient,  or  the  injury  wi 
done  before  the  plants  were  put  down.  In  many  northei 
localities,  however,  this  practice  is  regularly  followed,  an 
must  give  good  results. 

One  rather  strange  feet  with  regard  to  winter-killing  is  tin 
the  smaller,  late-growing  canes  seem  to  pass  the  winter  bett* 
than  the  larger  and  apparently  more  mature  ones,  which  ha.v 
grown  during  the  entire  season.  'Kus  suggests  a  possibl 
means  of  reducing  winter  injury  by  pulling  out  all  the  Grt 
young  canes  when  well  stai*ted,  and  allowing  the  later  one 
to  take  their  place.  Why  these  small  canes  are  more  hard, 
than  those  of  earlier  growth  I  am  unable  to  say,  but  1  hav 
observed  this  to  be  the  fact  in  several  instances. 

The  site,  or  particular  elevation  of  land  chosen,  is  Komc 
times  of  great  importance.  Not  only  frosts  are  more  ite 
quent  on  low  lands,  but  the  cold  of  winter  is  also  mor 
intense.  Plants  may  therefore  escape  injury  on  high  hoi 
which  would  be  severely  hurt  in  the  valley  near  by.  ^' 
find  these  conditions  often   marked  on   our  college  &m> 
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though  the  difference  in  elevation  is  but  little.  A  series  of 
teiuperatare  records  taken  last  winter  often  show  differences 
of  six  and  eight  degrees  in  the  niinimum  temperature  between 
different  points  chosen  on  the  &mi.  At  times  the  extremes 
weie  even  greater  than  this. 

Fertilizers. 

How  to  fertilize  bush-fruits  is  to  some  extent  a  stall  unsolved 
problem.  Some  tests  made  in  our  experiment  station  work 
ga?e  very  conflicting  and  unsatisfactory  results.  K  stable 
manure  is  available,  it  can  always  be  safely  used  to  a  limited 
extent.  Blackcaps  will  make  use  of  a  liberal  supply  to 
good  advantage,  but  it  must  not  be  used  in  too  large 
amoants  for  red  raspberries  and  blackberries,  particularly  if 
the  soil  is  already  &irly  fertile.  This  may  be  supplemented 
with  potash  in  any  convenient  form,  since,  like  all  other  fruits, 
the  bash-fruits  are  benefited  both  in  yield  and  quality  by  this 
element.  K  chemicals  alone  must  be  depended  upon,  it  is 
largely  a  question  of  personal  trials,  to  learn  what  will  give 
best  results  under  the  given  conditions.  Judging  from  theo- 
retical reasons,  as  well  as  from  some  hints  derived  from  our 
trialg  here,  I  am  inclined  to  believe  that  nitrogen  in  the  form 
of  blood  or  tankage  may  give  better  results  than  nitrogen  in 
the  form  of  soda.  This  is  only  a  suggestion,  and  may  not 
prove  true  under  general  conditions. 

Preparation  and  Planting. 

Ordinarily  deep  and  thorough  preparation  of  the  soil  is  all 
that  these  fruits  demand,  unless  upon  land  which  requires 
tuiderdiaining.  With  a  heavy  soil,  retentive  of  moisture, 
underdraining  should  prove  as  profitable  with  these  crops  as 
with  others. .  Sod  land  should  be  avoided  because  of  the 
greater  difficulty  and  uncertainty  in  planting ;  old  sod  may 
slso  be  infested  with  white  grubs,  which  may  cause  consid- 
erable loss  of  plants. 

Ilie  distance  apart  for  plants  may  vary  with  the  kind  of 
fruit  and  the  preference  of  the  plants.  Raspberries  will  do 
well  with  rows  six  feet  apart,  and  the  plants  three  or  four 
feet  a\)art  in  the  row.     Some  successful  gi'owers  prefer  to 
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make  the  rows  of  blackcaps  seven  feet  apart.  Blackbenii 
need  more  room.  Seven  or  eight  feet  apart  in  none  too  fi 
for  the  vigorous-growing  varieties. 

The  methods  of  planting  are  simple.  In  a  large  way, 
can  be  most  conveniently  done  by  plowing  a  furrow  whei 
the  row  is  to  be,  and  setting  the  plants  with  the  hands  in  th 
furrow.  Only  enough  earth  to  fully  protect  the  plants  nee 
be  thrown  into  the  furrow,  leaving  the  remainder  to  be  6lle 
in  by  subsequent  cultivation. 

The  selection  of  varieties  is  largely  a  personal  and  loci 
matter.  Each  grower  should  take  the  fruit  of  his  choice, 
it  will  thrive  in  his  locality.  Some  varieties  are  generall 
successful,  while  others  thrive  only  in  limited  areas.  Vm* 
eties  of  blackcaps  have  changed  more  than  those  of  the  oth( 
clanscs,  and  those  sorts  which  wei'e  most  prominent  fiftee 
years  ago  are  little  grown  now,  except  perhaps  in  the  evaj: 
orating  industry.  I^nsas  and  Nemaha  are  two  which  hav 
done  well  in  our  trials,  one  being  early,  the  other  late.  Wit 
red  raspberries  Ciithbcrt  is  still  the  leader.  This  is  a  lat 
berry,  too  dark  in  color ;  but  as  yet  I  have  looked  in  \'ain  fo 
an  earlier  and  brighter  berry  which  is  equally  good.  I 
some  parts  of  New  England  I  am  told  that  the  Pheenix  i 
giving  good  satisfaction  as  an  earlier  berry,  but  there  is  n< 
well-tested  kind  that  can  rank  with  Cuthbert.  In  black 
berries  Snyder  is  the  hardiest  sort,  but  not  of  good  quality 
Taylor  is  a  much  better  berry,  and  nearly  as  hardy.  Earlj 
Cluster  is  a  fine  early  variety,  which  has  given  good  satisfec 
tion  with  us,  but  which  is  not  uniformly  popular. 

Some  varieties  of  brambles  are  greatly  helped  by  beiiif 
planted  in  proximity  to  other  kinds,  so  that  interpollino- 
tion  may  take  place.  This  may  be  more  important  than  wf 
think,  even  with  varieties  which  do  not  absolutely  need  it. 
It  is  a  simple  thing  to  do  in  any  case,  and  is  a  point  alwayf 
worth  considering.  All  these  fruits  often  show  small  sad 
imperfect  berries,  due  to  the  fact  that  too  few  of  the  pistils 
of  a  given  bloom  have  twen  fecundated. 
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Methods  of  JPircpagation. 

ProjpagatioD  of  the  brambles  is  simple.  The  suckers  which 
are  freely  thrown  up  by  raspberries  and  blackberries  are  most 
frequently  used  for  planting.  Plants  may  also  be  produced 
by  root  cattingSy  when-^necessary.  It  is  sometimes  claimed 
ibtii  root  cuttings  make  better  plants,  but  I  have  never  been 
able  to  verify  such  claims. 

While  generally  planted  in  spring,  as  one-year-old  canes, 
they  may  also  be  moved  in  summer  when  growing,  in  the 
same  manner  that  tomato  plants  would  be  handled.  The 
blackcaps  require  some  attention  if  many  plants  are  to  be 
obtained  from  them.  The  canes  take  root  readily  from  the 
end  when  growing  in  their  natural  habitat,  among  weeds  and 
grass ;  but  in  the  cultivated  field  they  are  often  kept  in  such 
constant  motion  by  the  wind  that  they  do  not  have  an  oppor- 
tunity to  root.  When  the  canes  begin  to  thicken  and  assume 
a  snake-like  appearance,  they  should  be  buried  deep  enough 
to  hold  them  in  place,  when  they  will  readily  root.  Pinch- 
ing the  growing  canes  early,  while  still  low,  thus  inducing 
the  formation  of  low  branches,  will  make  it  possible  to  obtain 
more  plants  than  otherwise. 

A/ler-culture. 

The  same  tillage  which  would  be  given  a  cornfield  is  suit- 
able for  a  bush-fruit  plantation.  A  cultivator  which  runs 
shallow  and  leaves  a  fine  earth  mulch  should  be  chosen.  It 
is  important  that  this  mulch  should  be  kept  in  perfect  con- 
dition, since  so  much  of  the  success  of  the  crop  depends  on 
&Q  adequate  moisture  supply  during  the  heat  of  summer, 
when  the  fruit  ripens.  For  the  early  spring  cultivation  in 
subsequent  years  a  heavier  cultivator  may  be  needed.  In 
Bome  cases  a  plow  is  used,  but  this  should  be  avoided  when 
possible,  and  if  needed  should  be  run  very  shallow. 

The  introduction  of  a  cover-crop,  as  is  now  so  frequently 
done  in  orchards,  possesses  some  advantages  among  bush- 
fruits,  the  chief  difficulty  being  in  destroying  the  crop  the 
following  spring.  In  our  experiments  here  a  plat  which  was 
*o\vn  with  a  cover-crop  in  August   gave   decidedly  l)etter 
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re.sults  than  an  adjoining  portion  without  a  cover-crop, 
niuut  of  New  England  inamniotb  clover  will  prove  a  lut 
reliable  plant  for  this  purpose  than  crimson  clover.  T 
advantage  of  clover  is  that  it  adds  nitrogen  as  well  as  humi 
and  with  a  good  growth  little  or  no  nitrogen  ^vill  be  need 
in  the  fertilizer.  The  past  spring  mammoth  clover  on  « 
grounds  showed  a  uniformly  Strong,  bright  green  cover,  wh 
crimson  clover  was  nearly  all  dead.  Some  winters  t 
latter  will  go  through  with  little  hann. 

Whether  to  keep  blackberries  and  red  raspberries  in  hil 
or  allow  them  to  form  hedge  rows,  must  be  decided  bo 
after  tillage  begins.  Under  lavomble  conditions,  hills  gi 
good  results ;  but  with  us  hedge  rows  have  yielded  niu 
better.  The  cultivator  should  be  kept  close  to  the  rows, 
l)revent  the  hedge  from  becoming  too  wide.  In  older  pla 
tations  some  thinning  out  may  be  desirable,  but  this 
ex))en8ive,  and  should  be  avoided.  It  is  usually  better 
replant  in  a  new  location  rather  than  spend  much  time 
thinning  an  old  hedge. 

Pruninff. 

Pruning  methods  differ.  Some  prefer  to  let  plants  of  i 
varieties  grow  their  own  way  during  the  summer,  men 
thinning  out  and  cutting  back  the  cane.s  the  following  sprin 
My  own  preference  is  to  pinch  back  the  growing  shoots 
blackcaps  and  blackberries  while  they  are  still  low,  not  o\ 
eighteen  or  twenty  inches  high.  This  induces  them 
branch  and  form  a  self-supporting  bush.  Such  a  bush 
not  so  easily  laid  down  for  winter  protection  as  when  ea 
cane  is  left  unpruned ;  it  also  demands  more  work  in  t 
spring  pruning.  There  is  likewise  a  further  objection,  it 
it  forms  a  more  compact  plant,  which  does  not  dry  out 
quickly  when  in  leaf,  and  is  therefore  apparently  more  su 
ject  to  the  spread  of  plant  diseases.  Anthracnose  is  mo 
troublesome  upon  plants  treated  in  this  way  than  upon  tbo 
allowed  to  grow  as  single  canes.  For  the  home  garden,  il 
trellis  is  to  be  provided,  to  which  the  canes  may  be  tied, 
is  doubtless  as  well  to  let  them  grow  in  their  own  wa 
Ite<l  raspberries  give  best  results  in  eithei'  case  if  no  sumni 
pruning  is  done.     It  is  important  that  this  pinching  be  do 
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;&rlv,  for  if  the  caa&s  tire  allowed  t^)  grow  tall  before  being 
^ut  b>ck,  tbe  results  are  aever  so  good. 

The  fruiting  habit  of  the  variety  should  be  considered  at 
jie  spring  pniuiag.  It  should  be  remembered  that  that 
}nining  is  the  &uit-thinniag  process  with  these  fruits.  The 
uDount  of  cane  left  determines  the  amount  of  truit  to  be 
xtme.  Some  varieticis  differ  noticeably  in  the  position  of 
he  first  fruit-bearing  clusters.  In  some  cases  there  may  be 
iouble  the  numfwr  of  non-producing  buds  at  the  base  of  the 
'ranch  that  will  be  found  in  others.  If  the  grower  does  not 
;uow  his  variety,  therefore,  the  spring  pruning  bad  best  be 
lelayed  until  the  fruit  buds  show,  so  that  he  can  know  how 
nany  buds  he  in  leaving. 

I/ui-ventiitf/  and  Marketing. 

Harvesting  is  a  small  matter  in  tlie  home  garden,  but  is 
ikely  to  be  the  most  troublesome  of  all  in  commercial  plan- 
iatioDs.  It  is  absolutely  essential  that  the  commercial  grower 
•h&ll  have  a  liberal  supply  of  pickers  available,  in  order  to 
'ua-eed.  The  work  is  tiresome  and  trying,  and  many  who 
iiegin  with  the  best  of  intentions  will  not  persist  to  the  end 
Dfthe  season. 

Ill  tbe  picking  of  blackberries  it  is  important  that  the 
fruit  should  be  kept  from  the  sun,  since  ex[K>sure  to  the  sun, 
^r  1>eiiig  taken  from  the  bush,  (juickly  turns  the  fruit  red, 
greatly  injuring  its  appearance.  Another  {joint  to  be  re- 
iiicmbcred  with  the  blackberry  is  that  for  the  best  quality  it 
should  not  lie  picked  too  soon.  The  fruit  is  not  really  ripe 
when  it  first  turns  black.  In  commercial  practice  it  may 
iie  necessary  to  pick  it  then,  but  for  home  use  it  should  be 
allowed  to  remain  longer  upon  the  plants. 

P&ckages  should  be  chosen  with  reference  to  the  taste  of 
tbe  market  to  be  supplied.  People  usually  prefer  a  package 
to  which  they  are  accustomed,  though  tbe  grower  who  is  to 
work  up  a  special,  high-class  retail  trade  may  prefer  a  pack^ 
«ge  different  from  ordinary  ones.  These  fruits  are  easily 
crashed,  and  handle  best  in  small  liaskets.  Red  raspberries, 
particularly,  demand  pint  baskets,  and  are  sometimes  sold 
in  even  smaller  ones.     The  grower  should  avoid  long  ship. 
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meittii,  if  possible.  Tbese  fruit»  settle  so  badly  in  transpo 
tatiun  tliat  they  appear  at  a  great  disadvantage  at  the  end  t 
a  long  journey. 

Enemies. 

The  brambles  are  subject  to  attacks  from  many  enemie 
One  which  often  proves  troublesome  upon  blacklmrries 
the  bramble  flea  louse,  known  as  the  '*  mistletoe  disease  "  : 
some  localities.  This  is  a  small  plant  louse,  which  attaci 
the  tips  of  the  growing  shoots  in  lai^  numbers,  causin 
both  the  cane  and  the  leaves  to  curl  up,  forming  a  knottc 
mass  of  foliage.  The  insects  themselves  are  so  well  pr< 
tected  by  this  abnormal  growth  that  they  cannot  be  readil 
reached  with  any  insecticide.  About  the  only  remedy  coi 
sists  in  cutting  off  and  burning  these  deformed  tips. 

Several  cane-borers  attack  these  plants,  some  working  i 
the  crown,  others  in  the  canes  about.  They,  too,  can  onl 
be  controlled  by  destroying  the  canes  before  the  insect 
liave  emerged,  thus  preventing  their  future  niultii>licatioi] 
Where  rose  chafers  are  numerous,  they  often  become 
troublesome  pest,  and  one  which  it  is  very  liard  to  control 
Thoi-ough  spraying  with  Bonieaux  mixture  and  arsenate  o 
lead  will  destroy  many  of  them,  but  they  are  likely  to  ap 
pear  at  a  seas<m  when  it  will  be  impracticable  to  use  thi 
prejmration.  Perhaps  the  l>e8t  that  can  be  done  is  to  avoii 
their  breeding  places  in  the  location  of  bush-fruit  planta 
tions.  Sandy  lands  which  are  known  to  be  infested  shouli 
be  avoided. 

The  strawberry  weevil  is  a  pest  very  common  on  will 
blackberries.  Its  injury  is  done  by  cutting  off  the  younj 
fruit  buds  befoi'e  they  open.  In  a  count  made  of  a  nunibe 
of  clusters  of  wild  blackberries  one  season,  more  than  half  ol 
the  buds  had  been  thus  destroyed  by  this  insect.  Fracticall 
nothing  can  be  done  t^)  prevent  its  ravages.  It  is  not  likel; 
that  it  eats  enough  in  doing  this  work  to  be  seriousl; 
checked  Ijy  poisons.  Its  purpose  in  this  operation  is  to  hoi 
the  pollen  of  the  unoj^ned  bud  in  a  condition  to  afford  foo 
for  its  offspring,  since  the  young  larva  feeds  upon  pollen 
Thus  fer  we  have  not  experienced  seidous  loss  upon  cuiti 
vated  plants  from  these  insects,  perhaps  because  they  havi 
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The  Groselles. 
Soil  and  Climatic  Conditions. 

Like  the  brambles,  the  groaelles  are  not  8en8itive  to  vari 
tions  in  soil,  though  the  beat  returns  can  be  expected  from 
moist,  fertile  soil,  fairly  heavy.  They  will  thrive  better  ( 
clay  than  the  brambles.  They  are  cool-climate  plants,  ai 
do  better  in  cool  locations,  such  as  a  north  slope.  Cumui 
are  frequently  planted  in  orchards,  and  give  good  resul 
under  these  conditions.  A  wet  soil  is  un&voi-able,  becau 
it  tends  to  induce  heaving  in  winter.  Currants  in  particuli 
are  easily  lifted  and  seriously  injured  by  this  cause. 

These  plants  are  particularly  hardy,  and  seldom  or  nevi 
suffer  winter  injury,  at  least  under  conditions  prevalent  : 
Southern  New  England.  They  are,  however,  subject  I 
injury  from  summer  drought,  thou^  this  is  likely  to  be  le 
serious  than  with  the  brambles,  for  the  reason  that  their  fru 
develops  earlier.  A  lack  of  moisture  will  reduce  the  size  n 
the  fruit,  hence  for  best  returns  a  moist  soil  and  good  cu 
tivation  should  always  l>e  the  aim. 

Fei-liJizers. 
Both  currants  and  gooseberries  delight  in  a  rich,  fertil 
soil.  Stable  manure  is  welt  adapted  to  their  needs,  and  n 
commercial  fertilizer  will  give  superior  results.  Exper 
ments  in  Massachusetts  some  years  ago  showed  that  th 
quality  of  the  currant  could  be  improved  by  the  liberal  us 
of  potash.  Since  the  fruit  is  developed  so  early  in  the  set 
son,  nifratu  of  soda  should  prove  a  satisfactory  source  ( 
nitrogen  when  chemicals  must  be  used. 

Preparation  and  Planting. 

The  preparation  of  the  soil  does  not  differ  from  that  su^ 
gest«d  for  the  brambles.  Underdraining  will  prove  eqaall] 
important  in  the  case  of  wet  soils  liable  to  heaving.  Tbt 
will  not  only  avoid  such  injury,  but  also  afford  better  moist 
ure  conditions  during  the  season  of  growth. 

A  convenient  distance  for  planting  is  six  feet  by  four,  bii< 
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cbeck-rows  cultivation  may  go  on  in  both  direc- 
ly  reduemg  the  amount  of  hand-hoeing  to  the 
Methods   of   planting  are  the  same  as  for  the 

itieties  of  cununts  there  is  no  such  unanimity  of 
th  the  red  ra.spb€iTies.  No  one  variety  seems  t*» 
idapted  t«»  all  localities.  In  many  plaie^  Fay  is 
ertt,  while  in  others  it  does  not  seem  to  give  good 
Cherry,  while  large  in  berry,  is  likely  to  be 
ich,  Vei>iailles  is  generally  reported  more  reli- 
ng  late  varieties,  Victoria  is  one  of  the  best  and 
lly  suiTCs^ful .  There  are  many  new  claimanU^  to 
r,  some  of  which  may  in  time  take  the  place  of 

rtant^  are  little  wanted  in  the  market,  and  shmild 
ilanted  for  market  purposes.  They  are  slightly 
n  red  varieties,  and  a  few  may  be  desirable  for 

ooseberries  two  classes  are  to  l>e  considered,  tlio 
,nd  the  English  types.  These  differ  widely  in 
teristies.  The  English  gooseberry  is  far  larg<!r, 
lently  more  attractive  in  market,  though  no  bot- 
ty,  if,  indeed,  equal  to  the  American.  It  is  only 
;ional  care  and  under  favorable  conditions  that 
fill  succeed  in  America.  A  few  amateur»j  have 
cccllent  success  with  it.  With  us,  in  Rhode 
e  of  the  vaiietics  of  this  class  have  proved  at  all 
One  by  one  they  disapjiear  as  the  winters  go 
re  is  little  to  show  for  the  eifort-  to  grow  thcrn. 
erry  mildew  is  thought  to  be  the  chief  enemy 
for  this  failure,  but  not  all  the  difference  in  hardi- 
!  due  to  injury  from  this  cause.  Under  our  con- 
type  is  far  less  productive  than  the  American 
!  weak  point  of  the  American  varieties  is  the 
f  their  fruit.  As  yet,  however,  this  class  must 
d  upon  under  most  conditions  for  commercial 
icning  is  still  our  most  popular  and  most  uni. 
essful  variety.  It  is  believed  to  contain  some 
ilood,  but  the  native  element  predominates   to 
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suvli  an  extent  that  it  is  &  very  hardy  and  reliable  aort,  \ 
tlui-ing  fruit  of  fair  size  and  excellent  quality.  Some  of 
newer  i^orts  promise  well,  and  may,  in  time,  take  the  pi 
of  thia  well-tried  variety.  Among  these.  Pearl  in  a  proii 
ing  one  with  us. 

I  know  of  no  experiments  to  determine  tiie  desirability 
inter]>olli nation  among  currants  and  gooseberries.  It  i 
fai-t,  however,  that  many  blossoms  fail  to  set  fruit,  and 
may  I>e  possible  that  int«rchange  of  pollen  would  prove  b 
cficial.  Thia  &ilure  to  set  fruit  b  frequently  noticeable  w 
the  currant  in  short  clusters,  the  end  blossoms  haviog  fai 
to  set. 

Me(hod»  of  Prti^f/alioH. 

Currants  are  among  the  most  easily  propagated  of  all  < 
fruits  which  demand  any  attention  at  all  in  this  regard.  Ci 
rantcuttings  will  grow  under  almost  any  method  of  treatmei 
To  propagate  a  few  for  home  use,  as  simple  a  way  as  any 
to  make  cuttings  of  the  one-year-old  wood  early  in  sprii 
and  plant  them  directly  in  the  soil.  If  done  before  grov 
starts,  which  must  be  early,  a  large  proportion  of  them  v 
root  and  form  plants. 

In  more  extensive  planting  the  cuttings  are  usually  uiu 
in  the  fall,  as  soon  as  the  leaves  drop,  or  even  earlier,  usua 
about  the  first  of  September.  The  cuttings  are  made  six 
eight  inches  long,  and  may  be  planted  at  once  or  tied  up 
bundles  and  buried,  l>ottom  upward,  just  ben.eath  the  snrjs 
of  the  ground.  In  this  condition  they  will  readily  callous 
the  base,  and  may  be  taken  up  and  planted  later.  Wh 
))laiited  they  should  lje  set  with  only  an  inch  or  so  of  the  I 
above  the  ground,  and  be  covered  with  a  mulch  during  t 
winter.  Cuttings  taken  at  any  time  during  the  winter  a 
buried  in  moist  moss,  earth  or  sawdust  in  a  cellar  will  be 
g«>od  condition  for  planting  early  in  spring. 

Goosebemes  do  not  root  so  readily  fi-om  cuttings  as 
currants,  though  with  proper  care  there  is  little  trouble 
propagating  the  American  varieties  in  this  way.  Probab 
one  of  the  best  ways  is  to  take  the  cuttings  in  the  fall 
early  winter  and  keep  them  in  the  cellar,  as  suggested  I 
currants,  until  planting  time,  though  they  may  be  plant 
out  in  autumn  in  the  same  manner  as  currants. 


BUSH-FRUITS. 

h  yarieties  root  with  great  di 
pogated  hy  mound  la^'ering. 
arth  up  about  the  bush  in  sprii 
bere  until  roots  are  thrown  oi 
en.  Some  of  the  English  sorb 
e<Hidition  for  two  years  before  b 
3  bnnches  to  be  out  off  and  s 

American  varieties  will  foriL 
;ut  into  separate  plants  the  f 
loundcd.  They  may  also  be 
ring,  bending  a  branch  down 
I  it  roots.     This  is-  less  conv 

and  not  so  generally  practised 

AJler-cuJture. 

horougli,  but  shallow  tillage  i 

The  roots  of  these  plants  an 

s  which  run  deep,  and  theii 

a  cover-crop  is  as  applicable 
i»  to  raspberries  and  blackb 
ltd  on  our  own  grounds  had  an 
lover  during  the  past  wint«r  an 
and  hoed  out  with  Home  dil£i 
rt  this  spring.  It  has  been  i 
X  making  an  unusually  good 
3  due  to  the  influence  of  the  vl 
r^ertainly  no  injury  has  resulte 

I*runm(/. 
ig  of  currants  and  goosid)er 
lantcd,  if  the  growth  has  t 
be  sliortened  Itack  at  the  sprin 
y  conditiuna  the  pruning  coi 
mperfluous  stalks  or  branches 
le  young  wood  may  be  reniovt 
iiestioQ  of  removing  the  oldoi 
g  growth.  The  best  fruit  is  a 
od.  It  is  well,  therefore,  to  1< 
•Aval  under  way,  so  that  at  ni» 
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be  any  parts  of  the  bush  which  have  begun  to  weaken  v 
age.  As  with  the  brambles,  this  ^^pring  pruning  is  the  fr 
thinning  process,  and  the  amount  of  wood  left  should  de 
mine  the  probable  amount  of  fniit  which  the  plant  is  to  b* 
For  exhibition  purposes  it  uiay  be  practicable  to  thin 
dividual  fruits  or  clusters,  but  under  general  conditi 
thinning  is  done  wholly  by  the  pruning. 

JJitrvexlinff  and  Marketing. 

In  harvesting  currants  for  market  puqmses  a  particula 
close  watch  must  be  kept  of  the  pickers.  The  stem  of  ei 
cluster  should  l>e  gras{>ed  above  the  fruit,  and  removed  fr 
the  bush  without  crushing  or  loosening  any  of  the  berri 
Only  careful  pickers  will  do  this.  It  is  so  much  easiei 
grasp  the  cluster  of  fruit  as  a  whole  and  pull  it  away  thai 
is  to  take  hold  of  the  stem  alone  with  the  thumb  and  fing 
For  this  reason  a  variety  which  affords  more  space  betw( 
the  t>ranch  and  the  first  berries  of  a  cluster  possesses 
advantage.  Fay  is  a  good  variety  in  this  respect.  \Vt 
currants  will  stand  shipment  well  if  sound,  they  will  quid 
spoil  when  torn  from  the  stem  and  the  skin  broken. 

Gooseberries  arc  among  the  best  of  all  our  fruits  to  sh 
since  they  are  nearly  always  marketed  green.  They  can 
handled  like  so  many  beans,  and  will  always  stand  up  w 
under  ordinary  shipping  conditions.  They  arc,  howevi 
difficult  to  pick,  since  the  plants  of  all  our  good  varict 
are  thorny.  These  thonw  are  stiff  and  strong,  and  [MUtit 
larly  troublesome  to  the  pickers.  One  method  of  picki 
sometimes  practised,  which  obviates  the  difficulty  in  ]mrt, 
to  wear  gloves,  and  strip  the  truit  fn»m  tltc  bushes  into  tra 
or  dishes.  They  are  then  run  through  a  fanning  mill 
blow  out  leaves  and  other  light  refuse.  If  picked  wh 
still  perfectly  green  and  firm,  this  method  is  entirely  fi'J 
ihle. 

The  five  or  ten  pound  grape  basket  makes  a  very  conve 
icnt  and  satisfactory  packi^e  for  marketing  these  fruits,  pf 
tirularly  gooseberries,  though  they  are  often  marketed 
the  ordinaiy  quart  basket. 
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Eneiniefi. 
Bncmies  of  the  groaellcu,  the  San  Josfi  scale 
receive  first  incDtion,  since  it  uoems  to  be 
the  ciirraut  as  a  food  plant.  This  pest  is 
rhly  established  aad  so  generally  distrihut<;d 
d  that  we  must  reckon  with  it  as  one  of  our 
Es.  We  may  be  fortunate  euough  to  escai>e  it 
are  liable  to  meet  it  at  any  time.  It  can  bo 
praying  with  the  lime,  sulphur  and  salt  mix- 
now  so  generally  used,  and  by  several  other 
recommended  methods  for  dealing  with  this 
^ed  so  rapidly  in  recent  years  that  it  is  prob- 
ve  not  yet  found  the  best  plan  of  ti'eatnient. 
ver,  that  the  lime,  sulphur  and  salt  is  proving 
ledy,  though  one  somewhat  troublesome  to 

trs  sometimes  cause  serious  injury  to  these 
ly  feasible  remedy  is  to  cut  out  and  destroy 
When  the  principle  of  frequent  renewal  in 
owed,  there  is  not  likely  to  be  serious  loss 
The  older  method  of  growing  the  plants  in 
.  a  single  stalk,  rendered  the  possibility  of 
ais  insect  much  greater  tlian  it  is  under  the 
sneral  custom  of  allowing  a  number  of  stalks 
»ch  root. 

fly  sometimes  causes  serious  trouble.  This 
its  egg  within  the  growing  fruit.  The  larva 
lay  work  from  herry  tn  berry,  destroying  the 
le  cluster,  and  rendering  it  practically  worth- 
pur}>ose3.  Unfortunately,  the  only  remedy 
mailable  is  to  pick  off  and  destroy  infested 
i  the  insect  is  known.  This,  though  a  some- 
process,  may  l)e  really  more  feasible  than  at 
p[>ears  to  be,  provided  help  can  be  obtained 

worms,  of  which  there  arc  two  species,  one 

ither  imiwirtcd,  are  the  I>cst-known  enemies 

They   are,    however,    easily   controlled. 
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Powdered  hellebore,  at  the  rate  of  en  ounce  to  three  gallc 
of  water,  is  an  elEcient  and  partieularlj  feasible  remed 
The  eggs  are  usually  kid  near  the  base  of  the  plants,  and 
spraying  is  done  very  early,  Paris  green  or  arsenate  of  le 
niay  be  used,  destroying  many  of  the  worms  before  tt 
spread  to  other  parts  of  the  plant. 

Gooseberry  mildew,  as  already  suggested,  is  the  chief  e 
emy  of  the  English  gooseberry.  It  also  B«>metimes  attae 
the  Downing.  It  is  a  fungous  disease  which  makes  its  a 
pearance  first  on  the  leaves,  covering  theni  with  a  dirty  gra 
i^h  growth.  It  may  later  attack  the  finiit  as  well,  renderii 
it  unfit  for  use.  Destroying  the  leaves,  as  it  does,  it  wea 
ens  the  plant  and  prevents  it  from  making  growth  or  ela 
orating  food  for  the  next  year's  crop.  The  l>est  and  simple 
remedy  is  thorough,  frequent  spraying  with  potassium  si 
phidc,  known  also  as  liver  of  sulphur,  used  at  the  rate  i 
one  ounce  to  three  gallons  of  water.  This  is  a  simpler  a] 
more  effective  remedy  than  our  standard  fungicide,  B< 
deaux  mixture,  though  tlie  latter  is  also  a  fairly  efficie 
remedy. 

Leaf-spot  fungi  are  also  troublesome  to  both  the  curra 
and  the  gooseberry.  It  i.s  the  common  occurrence  for  the 
plants  to  lose  all  their  leaves  long  before  the  summer  is  ov* 
Tills  greatly  weakens  their  condition.  When  thorough 
sprayed  with  Bordeaux  mixture  the  leaves  may  be  held  i 
uuich  later,  with  conneiiuent  improvement  iu  the  vigor  ai 
general  condition  of  the  plant. 

Profits. 
Profits  with  any  of  the  bush-fmlts  depend  much  u]*" 
location.  Several  things  are  essential  to  profitable  return 
Among  these  are :  first,  favorable  soil  and  climatic  cont 
tions;  second,  available  help  for  picking;  third,  an  avail 
ble  market.  With  these  essentials  given,  to  which  must  I 
added  intelligent  care  and  management,  any  of  these  fnii 
will  prove  fairly  renninerativc.  Instances  of  exceptior 
profit,  Huch  as  are  often  reported,  give  little  estimate  i 
prol)ablc  returns,   but  with   none  of  these   fruits  need  t 
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tiductioD  be  unaaoally  large,  and  the  {^ice  ob- 
od  fruit  is  always  sufficient  to  cover  it  with  a 
uai^n  beside.  Failnres  will  come,  aa  with 
se,  but  they  need  not  be  more  frequent  than 
).  With  any  of  these  essentials  lacking,  how- 
wing  of  bush-fi-uittj  for  market  is  a  hazardous 
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THE  MANAGEMENT  OF  MOWINGS. 


BV   PKI>F.   WM. 


The  paper  on  "  The  hay  crop  in  Massachusetts,"  prepa) 
for  the  May  Crop  Kei>ort  ia  1904,  treated  the  subject  ii 
general  but  at  the  same  time  in  a  fairly  comprehensive  w> 
The  writer  is  now  asked  to  present  a  second  paper  on  I 
same  topic,  and  to  go  into  greater  detail  concerning  cert) 
branches  of  the  subject.  Owing  to  the  general  nature  of  t 
first  paper,  there  will  almost  of  necessity  be  some  repetitic 
of  matter  therein  contained  in  this  ;  but  the  writer  trusts  tl 
will  be  pardoned,  as  such  repetitions  as  will  be  made  set 
necessary  in  order  to  make  this  paper  fairly  complete 
itself. 

The  Varieties  op  Grasses  ano  Clovers. 

There  are  but  few  of  the  species  of  gi-as^cs  which  lia 
been  recommended  for  cultivation  which  are  well  known 
our  tanners  ;  and  it  shall  be  the  first  object  of  this  paper 
give  in  condensed  form  such  information  affecting  the  val 
fi»r  practical  purposes  of  the  different  sjKicies  as  seems  like 
Ut  prove  most  useful  in  the  direction  of  enabling  readers 
select  varieties  suited  to  conditions. 

All  the  different  common  varieties  of  grasses  may  be  tii 
divided  into  two  great  classes,  which  may  be  called  resp« 
lively  sod-formers  and  non-sod-fomiers.  The  sod-fonnii 
grasses  are  all  capable  of  constant  renewal  by  the  foimatii 
of  new  plants  between  the  plants  first  established.  In  tl 
case  of  most  of  the  sod-formers  which  will  be  spoken  of,  tl 
multiplication  of  the  plant  is  accomplished  tiirougb  t 
agency  of  an  underground  stem,  similar  to  the  well-knov 
pointed,  whit«  and  jointed  underground  stem  of  witch  gra; 


lANAGEMENT  OF   MOWINGS.  Sfil 

ecjuently  pictured  as  growing  through  a  potato, 
and  which  is  geiierallj'  so  well  known.     These 

stems  extend  through  and  through  the  ground 
borhood  of  the  plants  from  which  they  start, 
nted,  and  provide<i  with  roots  springing  from 
tj.  At  each  joint  there  is  a  bud  from  which  a 
shes  up  into  the  air.  From  this  centre  a  new 
cd.      This  in  tuni  produces  undci^round  stems, 

is  gi-adually  tilled  fuller  and  fuller  of  such 
ling  through  it  in  all  directions  and  all  scmling 
IS  from  the  joinfe.  In  the  case  of  all  the  sod- 
j^es,  then,  the  tendency  is  for  the  turf  to  Itecornc 
bicker,  closer  and  finer.  The  surface  of  Uic 
omplelely  covered,  and  a  thick,  tough  sod  or 
leld  together  by  the  underground  stems  and  by 
formed.  Grasses  of  this  chai-acter  are  pcrMiat- 
y  are  not  likely  to  die  out  under  the  action  of 
es   nor  to  bo   crowded  out  by   other   s|>ecics. 

grasses  meadow  fescue  and  tall  meadow  fescue, 
lue-grass,  awnless  brome  grass  and  redt^ip  are 
portant. 

a  few  grasses  which  spread  and  form  a  tuif  grad- 
r  and  thicker,  by  rooting  at  the  lower  joints  of 
fhe  stems  of  such  grasses  incline  to  bend  near 
that  the  lowermost  joint  and  perhaps  the  second 
imcs  to  rest  on  the  surface  of  the  ground.  Under 
istances,  if  the  soil  is  moist,  root-s  are  sent  out 
ints  in  contact  with  the  ground,  and  thus  the 
is  and  gradually  forms  a  turf  which  becomes 
ihieker  with  the  lapse  of  time.  The  bent  grasses 
iseription.  Grasses  having  this  habit,  like  those 
underground  stems  which  have  been  spoken  of, 
it. 

od-fomiing  grasses  are  not  provided  with  either 
,ns  of  renewing  themselves.  I'^h  plant  comes 
The  plant,  originally  small,  gradually  increa.ses 
I  from  a  single  root  a  very  considcmble  number 
ly  be  produced.  In  other  words,  these  grasses 
As  a  consequence  of  the  stooling  liabit,  many 
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of  them  ultimately  form  tufts  which  make  the  surface  qu 
uneven.  Between  the  tufU  formed  by  the  individual  pla 
there  may  be  si)aces  which  are  relatively  bare,  Orchi 
gra&s  and  sheep's  fescue  are  prominent  representatives 
grasses  having  this  habit,  while  the  common  timothy,  tall  i 
grass,  yellow  oat  grass  and  the  rye  grasses  are  less  likely 
form  tufts,  but  propagate  themselvos  only  by  sttmling 
from  seed.  Most  of  the  non-sod-fonning  grasses  iire  rati 
likely  to  Ise  crowded  out  of  jicrmanent  mowings  by  the  s< 
formers,  which  have  an  advantage  in  tlie  struggle  for  exi 


Some  op  the  More  Important  Grasses  described. 

Tlmothi/. — Thia  variety  is  so  well  known  that  it  seei 
almost  unnecessary  to  describe  it,  but  some  of  the  princij 
reuMons  why  it  is  a  favorite  and  a  statement  of  a  few  of 
iweuliarities  may  l>c  of  interest.  Timothy  is  a  large,  mo 
orately  coarse  gi'ass,  producing  relatively  little  leaf  and 
large  proportion  of  stem.  The  hay  made  from  it  is  compt 
atively  coarse  and  strawy,  but  tlie  character  of  its  growth 
such  that  it  may  be  readily  cured.  The  hay  is,  therefoi 
l>erhaps  more  certain  to  be  free  fi'om  dust  than  that  from  inc 
grasses.  It  is  therefore  looked  upon  as  the  standard  of  e 
cellenee,  and  usually  sells  for  a  higher  price  than  any  oth 
htiy  in  our  markets. 

Timothy  requiresadeep,  retentive  loam  for  its  beatgrowt 
Oh  such  loams,  with  liberal  top-dressing  either  with  manur 
or  fertilizers  supplying  abundance  of  nitrogen,  it  may  pre 
quite  persistent ;  but  on"  the  lighter  soils  and  under  less  gc 
erous  treatment  timothy  is  likely  to  give  way  to  inferi< 
species  within  a  comimratively  short  time.  Just  at  the  su 
face  of  the  giound  on  a  timothy  plazit  which  is  mature  w 
be  found  a  considemble  number  of  pointed  and  rather  snu 
solid  bulbs.  If  these  Iks  fed  off,  or  if  the  mowings  be  t( 
inucli  trampled  by  heavy  animals,  which  doubtless  cnisbi 
and  bruises  the  bulbs  to  a  considerable  extent,  the  timotli 
will  be  seriously  weakened.  It  is  not,  therefore,  well  adapti 
to  grazing,  and  great  precaution  should  be  used  in  pasturir; 
mowings  in  which  timothy  is  the  principal  species. 
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—  Redtop,  next  to  timothy,  is  our  best-known 
reaches  its  roost  luxuriant  development  on  deep, 
wd  the  best  redtop  that  the  author  has  ever  aeitn 
:  of  Massachusetts  was  produced  on  the  reclaimed 
m  in  the  town  of  Marshfield.  Redtop  is  a  sod- 
■ass,  but  the  vigor  of  its  underground  st«ius  is 
ly  less  than  that  of  some  other  species.  Close 
I  has  shown  that  redtop  is  capable  of  doin^bett^-r 
itaining  free  acid  than  most  other  species.  Under 
inditions  it  is  persistent.  It  will  endure  grazing 
;r  than  timothy.  It  starts  slowly  afU'r  having 
ind  usually  produces  very  little  rowen. 
ilaml  Beiit  and  WhUe  Bent.  —  These  species  are 
y  allied  to  redtop,  and  have  the  same  general 
■owth.  Indecil,  it  may  be  doubted  whether  there 
cfincd  dividing  line,  )iased  upon  distinctions  of 
np<»rtan(!e,  between  these  three  species.  There 
iss  ilifferences  which  are  sufficiently  clear  to  tin- 
}ut  it  is  at  any  rate  true  that  tlic  product  from 
I  samples  of  seed  grown  in  plots  side  by  side  is  so 
e  in  the  ca.se  of  these  three  sjMicies  that  so  gieat 
y  as  Professor  Lenison-Scribner,  fonnerly  agroa- 

the  Department  of  Agriculture  in  Washington, 
■  admitted  to  the  writer  that  he  could  distinguish 
fined  difference  between  them.  It  would  seem, 
that,  as  the  seed  of  redtop  is  more  generally  kept 
known,  it  must  be  unwise  to  purchase  seeds  ()f 

species  which  are  less  certain  to  I>c  of  good  qmil- 
lich  are  as  a  rule  sold  at  higher  prices. 

frni.tn. — This  is  one  of  the  bent  known  among 
lumon  grasses.  It  is  a  large,  coarse  species,  and 
he  earliest  to  come  into  bloom.  It  has  the  very 
of  growing  in  tufts,  and  is  characterized  by  the 

of  a  very  heavy  growth  of  foliage  starting  from 
.,  and  a  relatively  light  production  of  stalk  and 
s  called  orchard  grass,  not  because  it  will  gn)w 
le  shade  than  when  fully  exposed  to  the  sunshine, 
;  it  will  do  better  in  the  shade  tlian  most  other 
f  it  can  be  established  in  light  soils  it  will  do  bet- 
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ter  there  tlian  either  the  timothy  or  the  redtop,  and  it 
very  persist«nt.  In  the  writer's  experience  it  has  not  seeuii 
to  yield  to  the  pressure  from  any  other  competing  specie; 
It  IS  often  asserted  that  orchard  grass  in  tough,  woody  ( 
wiry,  and,  as  this  grass  is  frequently  liaiidlcd,  this  is  ui 
doubtedly  true.  This  seems,  however,  to  be  due  to  the  fa* 
that  it  in  not  cut  sufficiently  early.  It  should  not  stand  late 
tlian  the  period  of  very  early  bloom,  and  this  stage  is  ^omc 
times  reached  in  this  latitude  as  early  as  the  5th  to  the  lOtli  o 
June.  Few  farmers  are  ready  to  begin  haying  at  thus  tintt 
Orcliard  gra.ss  deteriorates  afl«r  blooming  more  rapidly  tha; 
most  apeci&s,  and,  as  a  consequence,  wrchard  grass  bay,  o£tei 
cut  lis  late  as  the  last  of  June,  is  of  jKior  quality.  Orchan 
grass  startd  <|uiekly  aller  being  cut,  but  seldom  comes  int 
flower  a  second  time  during  one  season.  Orchard  gra» 
rowen  consists  almost  exclusively  of  very  long,  rather  coarsi 
leaves,  springing  from  tlie  ground  ;  and,  like  the  first  crop 
the  rowen  crop  is  not  infrequently  allowed  to  stand  unti 
these  leaves  have  become  in  considerable  measure  brown  oi 
rusted,  when  it  is  somewhat  inferior  in  quality. 

Kentiicktj  Jilue-i/rasit. — This  species,  known  iu  some  sec- 
tions of  the  State  as  June  grass,  bears  a  general  resemblanct 
to  redtop,  although  close  inspection  shows  the  two  si>ecie! 
to  be  in  many  respects  quite  different.  Kentucky  blue-gras; 
produces  a  much  larger  proportion  of  leaves  starting  directli 
from  the  root  than  does  redtop,  and  at  the  same  time  pro- 
duces relatively  for  less  stem  and  flower.  It  is  also  nnidi 
earlier.  Kentucky  blue-grass  has  abundant  underground 
stems,  and  in  time  forms  a  very  close,  velvety  turf.  It  is 
one  of  the  most  valuable  of  [wisture  grasses,  but  is  not  a 
variety  of  the  first  importance  for  mowings,  as  there  is  little 
top.  Kentucky  blue-grass,  further,  has  the  very  bad  habit 
of  producing  relatively  little  second  growth.  In  mowing; 
it  may  be  regarded  as  useful  in  filling  in  l)etwecn  lai'ger  and 
ooai-ser  sjjecies;  but  a  mowing  consisting  largely  of  Ken- 
tucky blue-grass,  while  giving  hay  of  excellent  quality,  it 
not  likely  to  produce  such  quantity  as  to  prove  satisfactor) 
to  the  host  fanners.  This  species  is  best  adapted  to  tht 
strong,  retentive  soils,  and  reaches  its  highest  developmcnl 
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tone  regions  of  Kentucky  luid  Ohio.  On  the 
i  in  many  parts  of  Massachusetts  it  is  one  of  the 
ive  of  species,  and  often  in  time  comes  to  pre- 
oat  to  the  esclusion  of  more  valuable  kinds.  It 
:  with  orchard  grass. 

•'escue  and  Tall  Meadow  Feamie.  —  These  two 
able  each  other  so  closely  that  they  may  be 
gether,  though  one,  as  indicated  by  the  name, 
itains  a  considerably  greater  height  than  the 
«  fescues  are  intermediate  in  coarseness  be- 
)  and  timothy.  They  produce  abundant  and 
lerground  stems,  and  are  therefore  aggressive 
it  species.  They  are  best  suited  in  strong,  re- 
,  retaining  considerable  moisture,  and  in  such 
adow  fescue  at  least  often  comes  in  spontane- 
»c  grasses  have  a  bright,  clean  foliage,  unusually 
rt  or  blight,  and  form  a  very  close  turf.  They 
ndant  stem  and  flower,  as  well  as  leaf  growth, 
ef  of  the  writer  that  farmers  having  soils  of  the 
cd,  aod  desiring  mowings  which  shall  be  Jairly 
vill  do  well  to  give  the.se  grasses  a  trial. 
ler  of  last  year  the  results  of  a  comfiarison  of  a 
^eds  in  which  these  species  were  prominent  with 
urc  in  which  timothy  was  most  prominent  in  the 
;r  seeding  were  presented.  Somewhat  later  in 
c  results  of  the  continued  comparison  of  the  two 
owing  in  the  second  year  will  be  given, 
;s  start  quite  quickly  after  tieing  cut,  and  on 
iroduce  a  fair  amount  of  rowen.  It  is  often 
icadow  fescue  is  especially  well  adapted  for  use 
but  an  experiment  in  lawn-mowing  this  species, 
s  believed  would  throw  light  on  the  question 
>ility  for  grazing,  indicates  that  it  will  not  en- 
eatment.  The  lawn-mowed  portion  of  a  plot 
nscue  in  one  of  our  experiments  died  out  corn- 
in  atK>ut  a  year  of  such  treatment,  while  the 
died  as  a  mowing  was  still  in  perfect  condition. 
e»cue,  Red  Fetcue,  Hard  Fescue  and  Slender 
lese  species  of  the  fescue  order  arc  very  much 
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iiiiialler  and  finer  than  the  two  fescuea  which  have  been  spoke 
of.  They  are  sometimes  recommended  in  works  on  grasses 
but  the  writer  has  not  been  coavioced,  aa  the  result  of  cot 
eiderable  opportunities  to  observe  these  grasseB  under  diffe: 
ent  conditions,  that  they  are  ever  likely  to  prove  of  valu 
in  mowings.  They  will  thrive  in  lighter  soils  than  man 
grasses,  and  are  very  persistent.  In  dry  hill  pastures  the 
are  of  possible  value,  because  of  their  ability  to  thrive  nndc 
the  conditions  existing  there.  Under  no  circumstances  is  i 
believed  these  grasses  should  be  included  in  mixtures  fa 
mowings. 

Tall  Oat  Graits.  — This  grass  will  do  better  on  the  mod 
erately  light  soils  than  many  others.  In  such  soils  it  is  per 
sistent,  and  will  make  a  large  crop  in  seasons  when  somi 
other  species  fail.  The  seed  is  large,  the  young  plant 
growing  from  it  especially  vigorous  ;  and,  as  a  coasequence. 
this  species  will  take  possession  of  the  ground  and  make  i 
crop  within  fewer  weeks  after  sowing  than  almost  any  otiicr. 
Unfortunately  the  seed  in  the  markets  often  shows  a  lo^t 
percentage  of  germination  and  the  price  at  which  it  is  held 
is  high.  Tall  oat  grass  comes  into  bloom  at  about  the  same 
time  as  orchard  grass,  and  is  fairly  suitable,  therefore,  for 
sowing  with  that  grass.  When  the  conditions  as  relating  to 
farm  work  are  such  a^  to  render  it  possible  to  secure  a  part 
of  the  hay  crop  exceptionally  early,  a  mixture  consisting 
largely  of  orchard  grass  and  tall  oat  grass  has  much  to  rec- 
ommend it  for  thu  lighter  soils.  It  is  asserted  by  some  au- 
thorities that  tall  oat  grass  has' a  bitter  flavor,  which  renders 
it  unpalatable  to  animals;  but  the  writer  has  observed  no 
distaste  for  it  on  the  part  of  any  stock  to  which  hay  made 
from  it  has  been  fed.  Tail  oat  grass  starts  quickly  afWr 
cutting,  and  in  favorable  seasons  will  give  three  crops  on 
rich  soil. 

Yellow  Oat  Grant.  —  This  is  a  somewhat  smaller  and 
shorter  species  than  the  tall  oat  grass.  It  flowers  at  abcnit 
the  same  season,  and  it  is  the  belief  of  the  writer  that  it  ii< 
worth  inclusion  in  mixtures  made  up  chiefly  of  orchard  grass. 
Unfortunately,  as  in  the  ease  of  a  number  of  the  other  less- 
known  grasses,  the  seed  often  germinates  poorly,  and  is  held 
at  a  relatively  high  price. 
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Rye  Grass  and  Perennial  Rye  6'ra8*. —These 
grass  are  said  to  be  of  the  highest  importance  in 
bain,  and  early  writers  upon  the  gmss  crop  in 
;opying  to  some  extent  from  English  books,  fre- 
ged  their  cultivation.  They  Bcem  to  be  leas  well 
the  drier  climate  of  this  country,  with  its  more 
iter^,  than  to  Great  Britain,  and  they  are  less 
1  most  of  our  grasses.  It  is  sometimes  asserted 
erennial  rye  grass  i»  much  more  hardy  than  the 
lit,  according  to  the  writcrV  observation,  there 
H!  no  great  difference  between  the  two  species  in 
their  ability  t()  endure  our  winters.  The  seed  of 
ties  is  relatively  large.  These  species,  therefore, 
lick  start,  and  are  capable  of  soon  covering  and 
the  ground.  They  are  relatively  early  in  coming 
p,  and,  while  they  are  not  sufficiently  hardy  to 
ise  to  depend  u[>on  them  largely,  it  is  the  belief 
ter  that  a  moderate  amount  of  the  seed  of  these 
y  wbely  be  included  in  mixtures  comiwsed  chiefly 
grass,  because  of  the  contribution  they  will  make, 
ly  fiivorable  winter,  to  the  product  of  Uie  first  one 
lts,  during  which  period  they  will  help  fill  in  be- 
larger  and  coarser  orchard  grass  and  other  early 
If  but  one  variety  is  to  be  tried  for  this  purpose, 
s  preference  would  be  for  the  Italian  rye  grass, 
f  Urome  Gratis.  —  This  species  belongs  to  the 
IS  with  some  of  the  annual  grasses  which  are  re- 
troublesome  weeds  in  some  sections  and  which  are 
the  names  of  chess,  cheat,  etc.  It  has  very  vig- 
•rground  stems,  and  it  is  sometimes  suggested  that 
difficult  to  get  rid  of  it  when  the  land  is  plowed. 
e  on  the  Agricultural  College  grounds  indicates 
to  be  groundless.  Awnless  brome  grass  is  an 
i-ring  species,  and  adapted,  therefore,  to  sowing 
I  with  orchard  grass  and  other  relatively  early  va- 
t  inclines  somewhat  to  the  wiry  habit  of  witch 
if  cut  early  makes  fairly  palatable  hay.  It  is  the 
inion  that  the  species  has  been  much  over-praised» 
t  it  is  worth  trial  by  farmers  occupying  the  lighter 
>il2i. 
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Sf^et  Venu/l.  —  This  grass,  also  known  as  June  gras-s  i 
some  sections,  is  characterized  by  the  most  delightful  frs 
granco  (especially  after  ivilting)  of  any  of  our  comiuu 
species  of  grass.  Much  poetical  license  in  reference  to  it 
influence  upon  the  quality  of  dairy  products  has  been  base' 
upon  this  fact.  In  plain  prose,  it  must  be  stated  that  this  i 
one  of  the  least  valuable  of  the  species  commonly  found  ii 
mowings.  It  does  not  appear  to  be  especially  jmlatable  t< 
cattle,  nor  is  it  known  to  exercise  any  especially  favorabl 
influence  ujnin  the  flavor  of  dairy  products.  This  specie 
comes  into  mowings  on  the  lighter  soils  or  in  dry  seasons  m 
heavier  soils,  and  gradually  displaces  the  more  valuable  tiiii 
othy  and  redtoj).  There  arc  two  varieties,  so-called  peren 
nial  and  tlie  annual.  The  latter  seems  to  have  absolutely 
nothing  to  recommend  it ;  while  even  the  perennial  swecl 
vernal  should  never,  in  the  opinion  of  the  writer,  be  include<: 
In  mixtures  of  seeds  for  our  mowings. 

The  Common  Clovers  described. 

There  are  l>ut  four  clovers  of  recognized  value  in  oni 
mowings  and  pastures,  —  common  red,  mammoth  red,  tht 
alsikc  and  the  white. 

Common  Jted  Clover  and  Mammoth  lied  Clover.  —  Tbes€ 
species,  which  are  in  general  well  known,  elosely  reseniblf 
each  other  in  general  habit.  Between  typical  specimens  of 
the  two  there  are  well-defined  diflei-ences;  but  the  specie- 
seem  to  run  together  by  insensible  gradations,  and  the  pnwi- 
uct  of  conmiercisl  samples  of  seed  sold  under  the  two  nHUiei: 
is  often  imlistiqguishable  even  by  exi)erts.  The  most  im- 
portant recognized  differences  I>etwecn  typical  specimen.- 
are  the  following:  the  leaflet  of  the  red  clover  is  relativplj' 
broad,  not  very  hairy,  and  has  a  whitish,  approximatelj' 
crescent-shaped  murk  on  the  upper  surface.  The  leaflet  of 
the  nmmm<ith  clover  is  relatively  narrow,  elliptical,  more 
hairy  than  in  the  common  red,  and  is  without  the  whitisli 
mark.  The  mammoth  clover  is  somewhat  coarser  luid  taller 
than  the  common  red,  and  a  little  later  in  coming  intu 
flower.  It  is  therefore  looked  upon  as  l«ing  somewhat  bet- 
ter suited  for  use  in  mixture  with  timothy  and  redtop  than 
is  the  common  red,  which  is  usually  i>a«t  the  best  stage  of 
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for  cutting  l»efore  the  tiuiothy  and  redtop  are 
«  clovers  are  rather  short-lived  perennials ;  but, 
d  out  in  my  first  paper  u[H>n  the  hay  crop,  it  is 
iroduce  hay  in  permanent  mowings  in  which 
will  l)C  fairly  prominent  indefinitely,  and  that 
ding;  for  a  portion  of  the  heads  in  the  rowen 
lly  ripe  before  this  crop  ia  cut,  and  the  seeds 
n  these  heads  constantly  renew  these  clovers, 
plants  die,  their  place  iu  the  mowings  is  taken 

plants  from  these  accidentally  scattered  seeds, 
ice  of  these  clovers  in  mowings,  however,  is  dc- 
as  pointed  out  in  the  earlier  article,  upon  a  lib- 
f  the  mineral  elements  of  plant  food,  especially 
ites  and  potash. 

ver.  —  AlMibc  clover  is  intermediate  in  its  char- 
twcen  the  common  red  clover  and  white  clover, 
rci't  habit  of  growth  of  the  red  clover,  but  the 

like  those  of  the  white  are  in  color  pink,  —  a 
;he  red  and  whit«.  Whether  alsike  clover  was 
ixluced  as  a  hybrid  between  the  red  and  the 

definitely  known.  Alsike  clover  is  of  much 
fings,  especially  upon  the  stronger  and  moister 
:t  is  bi'tter  than  the  common  red.  It  Ls  consid- 
than  the  rt^d,  and  therefore  cures  more  easily, 
t  value  as  a  honey  plant.  According  to  the 
*vation,  however,  it  does  not  persist  as  long  aa 
icr  does  it  (produce  as  heavy  a  second  crop.  It 
vcr,  be  included  in   mixtures  of  seeds  for  the 

moister  soils,   where  hay  including  clover  is 

teer. — This  well-known  plant  is  not  often  in- 
;turcs  of  seeds  tor  mowings.  Its  creeping  habit 
iders  it  rather  unsiiited  to  this  use.  It  is,  how- 
i  value  in  all  permanent  mowings,  into  which  it 
lly  if  the  soils  are  adapted  to  it,  and  if  the  min- 
s  of  plant  food  art;  abundantly  supplied.  In 
s  it  contributes  largely  to  the  product  both  in 
in  quality.  It  is,  moreover,  the  most  valuable 
s  for  bees. 
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VARyiNG  Mixtures  of  Seei>8  f-or  Different  Purpose 
In  the  fifst  article  on  this  subject  three  mixtures  of  8fCi 
were  given,  and  the  conditions  under  which  each  should  I 
used  were  briefly  discussed.  It  was  stated  in  that  artic 
that  two  of  these  seed  mixtures  were  under  careful  compai 
son  at  the  Experiment  Station  in  Amherst. 

The  firut  of  these  mixtur&:<,  spoken  of  as  the  timotb 
mixture,  was  as  follows  :  — 

Per  acre :  — 

Timotliy 18 

Itedtop 8 

Mftmmotli  cluvur.  . H 

Alsike  clover,         .......  4 

The  .second  mixture,  .H{)oken  of  as  the  fescue  mixture,  w:i 
as  follows :  — 

Pur  iwre :  — 

Timothy, 6 

lledtop, 8 

Kentucky  bluc-gm--^^.      ......  4 

Meadow  fe^u«,      .......  6 

Tall  (oscue,    ....,,,.  4 

Red  ulover.    ........  5 

Alsike  clover,  .......  4 

These  mixtures  are  under  comparison  ujwn  a  strong, 
retentive  loam,  under  liberal  uav  of  manure  and  fertilizer^'. 
The  seeds  were  sown  in  August,  1902.  The  crops  in  1901 
were  rcMpeetively  as  stated  in  the  first  paper :  for  the  tim- 
othy mixture,  a  yield  in  two  cuts  at  the  iiite  of  about  5  tons 
to  the  acre ;  for  the  fescue  mixture,  also  in  two  cuts,  a  yield 
at  the  rat«  of  about  4^4  tons  per  acre.  Commenting  on 
these  results  in  the  first  article,  I  said  :  "  The  timothy  mix- 
ture is  in  the  first  year  plainly  superior  to  the  other,  but  it 
is  expected  that  the  fescue  mixture  will  maintain  its  quality 
better.'"  The  yields  during  tlie  last  season  seem  so  far  W 
have  justified  this  exi>ectation ,     The  average  yield  on  llie 
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iwn  to  the  timothy  mixture  in  two  cuts  Kinuunted 
1904  to  4  tons  per  acre.  The  average  yield  on  the 
wn  to  the  fescue  mixture  is  a  very  little  greater  than 
iiount.  The  firat  of  the  two  mixtarcy  of  seed  under 
ridou  seems  certain  to  prove  mo»t  satisfactory  where 
gH  are  frequently  broken  up,  but  for  more  permanent 
gs  the  second  seems  certain  to  prove  3ui>erior  on  all 
ongerand  more  retentive  soils.  A  mi-vture  adapted 
-nianent  mowings  on  light  soils  was  given  in  the  first 

cr  mixtures  which  may  be  valuable  under  the  condi- 
ndicated  arc  the  following  :  — 

r  Iwo  or  Ihrec  years'  mowings  on  me<liun)  soils,  jxir  iw-ru ;  — 

Pound!. 

Iivhani  grass, 14 

■«ll  oal  grass R 

leadotr  feariic,      .......        6 

led  elover,    ........         6 

laike  tlovLT,  .,.-...  2 

jwrnianent  mowings  un  tnediun)  soils,  [icr  acri! :  — 

rehani  grass,        .......  8 

nliaii  rye  grass.   .......  !( 

bIIow  oat  grass, i 

eadow  fetwiiu.      .......  5 

Jl  fescue,   ........  5 

3d  i-lover 5 

Isiljc  clover, .4 

of  these  seed  mixtures  will  produce  cru|)3  which 
>e  harvested  relatively  early  ;  and,  unless  the  fanner 
red  to  give  them  attention  when  the  crop  i.s  in  the 
idition,  he  will  do  bctt«r  to  .select  a  mixture  made 
Sy  of  timothy  and  redt<»p. 

irarious  methods  of  sowing  grass  seeds,  the  time  of 
and  the  use  of  manures  and  fertilizers  in  prepai-ation 
hay  crop  were  quite  fully  discussed  in  the  first  paper,  i 

'  "  Agrii-ultureot  MassachusettH,"  imM,  p.  aST. 
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The  Use  ok  Fertilizers  on  Grass  Lands. 

Top-dressiiig  grasa  lands  was  discussed  at  some  length  i 
the  first  i>a{>er  on  this  subject.  The  reasons  were  there! 
given  why  it  is  believed  that  on  most  farms  manures  shoul 
generally  be  used  on  the  tilled  fields.  It  was  pointed  ou 
that  in  the  decay  of  manures  uii  the  surface  there  is  soin 
risk  of  loss  of  their  most  valuable  constituent,  —  nitrogen 
It  is  equally  true  that  in  the  decay  of  organic  fertilizeni 
sueh  as  dried  blood,  dry  ground  fish  or  tankage  on  the  sur 
face  tliere  is  danger  of  similar  loss  through  the  escape  oi 
ammonia  into  the  air. 

Niirate  of  Soda  for  Mowings..  —  It  seems  to  be  the  almos 
univei-sal  experience  that  nitrate  of  soda  is  the  most  valuabh 
fertilizer  which  can  Iw  used  for  the  purpose  of  increasiug  th( 
growth  of  the  grasses  proper.  Grasses  make  most  of  thoii 
growth  in  the  early  part  of  the  season,  and  at  a  time  when 
the  conditions  are  not  very  favorable  for  the  conversion  of 
the  relatively  unavailable  constituents  of  such  fertilizers  as 
sulfate  of  ammonia  and  the  o^anic  fertilizers  which  have 
jnst  been  mentioned  into  compounds  suitable  for  plant  food. 
Niti-atc  of  soda,  as  is  now  generally  known,  is  in  condition 
to  feed  the  entp  just  as  soon  as  it  is  brought  into  solution, 
and  relatively  light  rains  will  dissolve  it  and  cany  it  into  the 
soil.  Nitrate  of  soda  is,  however,  so  soluble  that  there  is 
quite  a  possibility  that  under  some  conditions  it  may  Ix' 
washed  tlirough  the  soil  and  lost  Irefore  the  crop  can  utilize 
it.  This  danger  is  undoubtedly  less  in  the  case  of  the  grtt>.s 
crop  tlian  with  most  others,  for  the  grass  roots  absolutelv 
fill  the  soil,  and  the  soil  itaelf  is  in  a  relatively  compact  con- 
dition,—  unfavorable  to  the  rapid  pen'olation  of  water. 
The  writer  has  in  a  number  of  instances  seen  unmistakable 
evidence,  in  the  second  season  following  its  application,  of 
the  beneficial  oft'ecta  of  a  heavy  dressing  of  nitrate  of  soda. 
This  observation,  however,  was  made  upon  soils  containing  a 
large  proportion  of  very  fine  particles,  and  therefore  naturally 
compact  and  relatively  impermeable.  Even  in  the  case  of 
such  soils,  however,  much  care  should  be  taken  to  apply 
nitrate  of  soda  as  near  as  possible  at  the  time  when  the  croji 
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U  mdy  to  make  ane  of  it.  It  would  be  a  mistake,  e»pe- 
cially  in  the  case  of  the  lighter  soils,  to  apply  nitrate  of  soda 
in  early  spring.  It  should  be  held  until  the  weather  is  fairly 
settled  and  the  grass  is  l>e^nning  to  make  considerable 
growth.  In  average  seasons  from  about  the  1st  to  the  10th 
of  May  will  proljably  be  found  to  give  the  largest  increases 
m  the  crop.  The  quantity  of  nitrate  of  soda  which  may 
wisely  be  ased  in  top-dressing  mowings  doubtless  varies 
widely  with  soils.  Wheeler  finds  that  in  Rhode  Island  ap- 
pliiations  running  up  to  300  or  350  pounds  i>er  acre  prove 
profitable,  and,  indeed,  tliat  there  is  a  largt^r  profit  from  the 
use  of  such  amounts  than  follows  the  use  of  smaller  rjiiaii- 
lities.  On  some  soils  —  and  many  of  the  fields  of  the  col- 
lege 6irm  seem  to  have  soils  of  this  character  —  mo  heavy  an 
application  would  usually  prove  inadvisable ;  it  would  render 
tho  crop  likely  to  lodge.  It  has  been  found  on  the  college 
fknn  that  about  200  pounds  per  acre  seem  to  be  as  large  a 
(jiiantity  as  it  will  pay  to  use.  There  must,  of  course,  as 
will  be  at  once  understood,  lie  a  wide  difierence  in  the  ti>nd- 
ency  to  lodge  under  heavy  nitrate  manuring  with  the  season, 
and  no  doubt  also  with  the  species  of  grass.  In  relatively 
drj'  seasons  the  heavy  applications  may  prove  useful,  but  in 
wasons  characterized  by  freijuent  and  sufficient  i-ainfalls  more 
moderate  applications  seem  preferable.  Wheeler  has  pointed 
out,  as  also  have  others,  that  the  hay  pmduced  under  heavy 
applications  of  nitrate  of  soda  is  richer  in  protein  than  that 
produced  where  less  nitrate  is  used;  but  if  the  more  liberal 
u*e  of  nitrate  is  followed  by  the  lodging  of  the  ci-op,  the 
liisK  in  quality  due  to  the  conditions  existing  must  more  tlian 
"flsct  any  gain  due  to  the  greater  protein  content. 

tfhouM  N^ilrale  of  Soda  Ite  tuted  alone  in  Top-drexnin(i 
Mo\rinijnf —  In  cases  where  a  mowing  is  used  in  n)tation  fur 
hoed  crops,  and  where  the  hoed  crops  receive  comparatively 
liberal  applications  either  of  manure  or  general  fertilizers, 
which  supply  phosphates,  potash  and  perhaps  lime,  and  where 
the  production  of  hay,  which  it  is  desired  shall  consist  chiefly 
of  grasses  such  as  timothy  and  redtop,  for  market  is  the 
object,  it  sometimes  may  be  wise  to  top-dress  with  iiitnite 
of  soda  alone.     For  one  or  two  years  it  is  possible  a'^  liirgo 
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nn  increase  nmy  be  produced  hy  the  use  of  nitrate  alone  & 
]>y  tbe  nae  of  nitrate  combined  with  iimterialu  »upplyiii^ 
phoi^phates  and  potash;  but  even  in  such  cases  considerabh 
practical  difficulty  will  be  experienced  in  attempting  to  ftp]>l^ 
the  nitrate  evenly,  and  it  would  seem  to  be  wise  to  use  ii; 
connection  with  it  some  material  which  will  kee])  it  dry, 
which  will  dilute  it,  and  which  will  therefore  make  it  ensiei 
to  distribute  the  nitrate  evenly.  In  selecting  a  substance  foi 
tlii.s  purpose,  some  material  which  i»  relatively  low  in  price, 
nuturally  dry  and  fine  itself,  and  which  may  be  exi»ected  lo 
ultimatclybencfittheconditionof  thesoti,  should  be  selected  ; 
and  among  MUch  substances  basic  slag  meal  seems  to  be  one 
which  meets  the  requirements  admirably.  Imported  slag 
meal  can  lie  sold  in  Massachusetts  at  about  $15  per  ton. 
From  300  to  500  pounds  in  connection  with  nitrate  in  such 
((uantityas  will  ordinarily  be  required,  say  150  toliOOpound!*, 
makes  a  mixture  which  will  run  through  the  fertiliEer  dis- 
tributor evenly;  while  the  slag  nical,  although  not  perha|)M 
iH'nofiting  the  immediate  grass  crop,  will  help  coiTcct  a  tend- 
ency til  acidity  in  the  soil,  and  will  enrich  it  in  phosphoric 
acid,  which  is  fairly  available. 

With  a  view  to  maintaining  the  condition  of  the  soil,  it 
would  seem  to  be  expedient  in  most  cases  to  combine  with 
tlie  slag  and  nitrate  a  moderate  amount  of  some  potash  salt, 
for  which  purpose  the  high-grade  sulfate  will  probably  be 
found  l)est  adapted.  On  account  of  the  expense  connected 
with  the  u.se  of  slag  and  a  potash  salt  in  connection  with 
nitrate,  many  arc  tempted,  in  view  of  the  fact  that  the  aitrali: 
alone  proves  so  largely  beneficial  to  grasses,  to  depend  ex- 
clusively upon  this  material.  It  should  be  clearly  under- 
stood that  nitiHte  supplies  but  one  of  the  more  imporlant 
elements  of  plant  food,  and  that  continued  dependence  upon 
such  one-sided  manuring  must  therefore  be  unwise. 

On  the  grounds  of  the  Agricultural  College  is  a  plot  of 
land  containing  about  one-half  acre,  which  for  the  last 
five  or  six  years  has  bi'cn  annually  top-dressed  with  nitrate 
of  soda  alone.  The  mowing  is  one  which  has  not  been 
broken  up  for  at  leai<t  twenty  years,  and  the  prevailing  species 
is  Kentucky  blue-grass.  The  product  at  the  present  time  is 
oxwudiugly    unsatisfiirlory .      The   grass   during  Its  growlli 
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shows  a  rather  deep  bluish-green  color.  Its  growth  is  short, 
and  it  seems  peculiarly  liable  to  rust.  Adjoining  land  of 
similar  character,  which  six  years  ago  was  in  the  same  con- 
dition as  this  half-acre,  and  which  has  been  top-dressed  with 
potash  salts  and  slag  meal  in  combination  with  nitrate,  pro- 
duces &r  heavier  and  more  satisfactory  crops.  Nitrate  alone, 
therefore,  should  be  used  for  the  grass  crop  only  under 
exceptional  conditions,  and  then  not  for  many  consecutive 
years.     Two  years  will  in  most  cases  probably  be  the  limit. 

The  Possibilities  of  the  Hay  Crop  tvithout  Manures  or 
Fertilizers  supplying  Nitrogen,  —  The  fact  that  good  crops 
of  clover  can  be  produced  on  land  which  for  many  successive 
years  has  received  applications  of  mateiials  furnishing  of 
the  different  important  plant  food  elements  only  phosphoric 
acid,  potash  and  lime,  was  pointed  out  in  the  first  paper  upon 
this  subject.  In  that  paper  the  ability  of  clover  to  thrive  on 
soils  thus  treated,  due  to  the  fact  that  it  can  take  the  needed 
nitrogen  from  the  air,  was  especially  emphasized.  Attention 
Is  now  called  to  the  fact  that  good  crops  of  mixed  hay 
(clovers  and  grasses)  can  be  produced  under  this  system  of 
Dianariiig.  A  striking  evidence  of  this  fact  is  afforded  by  a 
namber  of  plots  on  the  grounds  of  the  Massachusetts  Agri- 
caltural  College.  It  can  readily  be  understood  how  good 
crops  of  clovers  are  possible  under  this  system.  It  will  not 
be  equally  clear,  perhaps,  to  all  how  grasses  which  are  known 
to  take  all  the  nitrogen  which  they  require  from  the  soil  can 
thrive  on  soils  to  which  for  a  long  series  of  years  neither 
nanure  nor  fertilizer  furnishing  nitrogen  has  been  applied. 
'Ruit  the  grasses  can  do  this,  however,  has  been  shown  both 
at  Amherst  and  by  the  work  of  numerous  experimenters  in 
other  parts  of  the  United  States  and  in  Europe. 

The  limed  portion  of  one  plot  upon  the  Experiment  Sta- 
tion grounds  last  season,  which  had  been  annually  manured 
^ith  dissolved  bone-black  and  muriate  of  potash  for  fifteen 
years,  and  the  greater  part  of  the  time  at  the  rates  respec- 
tively, bone-black  320  pounds  and  muriate  of  potash  1(J0 
pounds  per  acre,  gave  the  following  yields  :  hay,  first  cut,  at 
the  rate  of  3,600  pounds  per  acre ;  rowen,  second  cut,  at 
themte  of  2,575  pounds  per  acre. 

Here  was  a  total  crop  —  and  cm  soil,  by  the  way,  which  is 
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not  typical  grasa  land  —  at  the  rate  of  mther  more  timn  3 
tons  per  acre,  at  an  annual  fertilizer  cost,  covering  the  bone- 
black  and  muriate  of  pottMb,  of  about  $5.50  per  acre.  The 
laiid,  however,  has  been  limed  twice  during  the  fifteen  years, 
at  a  cost  for  each  liming  of  about  |6  or  $7  per  acre.  We 
have,  then,  an  annual  cost  for  lime  at  the  rate  of  about  |1 
per  acre,  making  the  total  annual  cost  of  the  fertilizers  used 
about  $G.50.  For  this  small  expenditure  wc  have  a  crop  in 
the  fifteenth  year  of  rather  over  3  tons.  In  the  same  field 
we  have  s  similar  plot,  to  which  the  same  quantities  of  dis- 
solved l)one-black,  muriate  of  potash  and  lime  are  annually 
applied,  and  in  addition  nitrate  of  soda  at  the  I'ate  of  160 
pounds  per  acre.  Here  the  two  crops  last  year  amounted  to 
7,600  pounds  of  well-made  hay.  We  have  thus  an  increase 
of  some  1,500  pounds  of  hay  as  the  result  of  the  employ- 
ment of  1(>0  pounds  of  nitrate  of  soda,  which  would  cost 
about  $4.  The  use  of  the  nitrate  in  addition  to  the  bonc- 
blaek  and  potash,  therefore,  is  clearly  profitable.  It  will  be 
asked,  however,  Whence  comes  the  nitrogen  required  by  the 
grasses,  where  the  dissolved  l>one-black,  muriate  of  potash 
and  lime  annually  are  used  ?  The  answer  undoubte4.tly  is. 
From  decaying  clover  roots  and  stubble.  Clover  thrives 
under  this  system  of  manuring.  It  draws  nitrogen  freely 
fnim  the  air.  The  clovers,  however,  are  not  long-lived 
plants.  On  their  death  and  decay  the  nitrogen  which  had 
become  a  part  of  their  tissues  becomes  available  to  the  grasses 
which  follow.  By  liberal  use  of  phosithates,  potash  and  lime, 
then,  we  can,  if  we  will,  in  the  first  place  produce  heavy 
crops  of  clover  and  later  heavy  mixed  crops  of  grass  and 
clover,  the  grass  feeding  upon  the  products  of  the  decay  of 
tlio  earliest  clover  plants.  That  this  will  prove  the  most 
profitable  system  of  manuring  does  not  follow,  for,  as  indi- 
cated by  the  comparison  above  made,  yet  greater  profit  tras 
consequent  in  the  experiment  under  consideration  from  a 
combination  of  nitrate  of  soda  with  the  other  materials. 

77ie  JVecesmli/  for  Lime.  —  The  fact  that  an  application 
of  lime  is  frequently  necessary  in  order  to  bring  soil  into 
such  condition  that  clovers  will  thrive  was  particularly  ciii- 
pliasized  in  the  first  article  upon  the  hay  crop.     The  results 
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b  the  field  which  has  been  referred  to  very  strikingly  illus- 
Irate  the  same  point.  In  this  field  there  are  two  plots,  which 
for  the  last  fifteen  years  have  annually  received  equal  quan- 
tities of  dissolved  bone-black  and  muriate  of  potash.  One 
in  addition  has  received  during  the  fifteen  years  two  appli- 
ations  of  lime  at  the  rate  of  1  ton  per  acre  —  the  first 
application,  deeply  disc-harrowed  in,  in  1899 ;  the  second 
application,  put  on  as  a  top-dressing  to  the  grass  land,  in 
the  early  spring  of  1904.  The  product  of  the  two  plots  was 
at  the  following  rates  per  acre  :  — 

Unlimed  plot :  — 

Poimda. 

First  cut 860 

Seeond  cut,  .......        280 

limed  plot :  — 

Poonda. 

First  cut, 3,6()() 

Second  cut,  .......     2,57/) 

The  total  product  of  the  unlimed  plot  was  at  the  rate  of 
1,140  jwunds  per  acre.  The  total  product  of  the  limed  plot 
was  at  the  rate  of  6,175  pounds  per  acre,  or  substantially  five 
and  one-half  times  the  product  of  the  unlimed  plot.  The 
grasses  as  well  as  the  clovers  made  far  more  vigorous  growth 
on  the  linied  than  on  the  unlimed  plot. 

Methods  of  applying  Fertilizers,  — In  the  relatively  small 
anitmnts  in  which  the  concentrated  fertilizer  materials  recom- 
mended are  generally  used,  it  is  a  matter  of  some  diflSculty, 
or  lather  one  which  requires  an  extreme  degree  of  care,  to 
apply  evenly  by  hand  sowing.  There  has  been  much  inquiry 
for  a  machine  which  will  apply  fertilizers  broadcast  in  a 
satisfactory  manner.  As  a  result  of  such  experience  as  we 
have  had  here  in  the  use  of  machines  for  this  purpose,  I 
conclude  that  our  inventors  have  not  as  yet  produced  a  ma- 
chine which  is  altogether  satisfactory.  For  the  application 
of  relatively  small  amounts  of  fertilizer  we  have  for  the  last 
few  years  employed  the  Stevens'  fertilizer  distributer,  and 
^is,  if  kept  in  perfect  order  and  all  the  working  parts  clean, 
^  capable  of  doing  fairly  satisfisictory  work.  The  means 
vborpby  the  amount  of  fertilizer  applied  can  be  gauged  are 


.^ 


378  BOARD  OF  AGRICULTURE.     [Pub.  Do 

Dot  by  any  means  ixsrfect.  It  is  difficult  to  set  the  inacbii 
for  a  definite  amount,  as  the  quantity  of  fertilizer  feedii 
thi'ough  it  will  vary  widely  with  the  condition  of  the  niateina 
A  maehino  with  a  more  certain  and  positive  feed  would  I 
better.  For  the  application  of  fertilizers  such  as  linie  < 
wood  ashes,  in  amounts  approximating  a  ton  to  the  acre  < 
more,  we  have  used  Kemp's  manure  spreader  with  the  sK) 
feed  with  fairly  satisfactory  results.  It  is  relatively  easy  I 
apply  definite  amounts  to  given  areas  with  this  macbim 
hut  the  fertilizer  material  is  likely  to  drop  in  lai^e  mas^t 
occasionally,  owing  to  not  being  reached  and  distributed  ti 
the  beater ;  and  to  avoid  killing  the  grass  in  the  spots  whei 
this  happens,  it  is  necessary  to  go  over  the  field  and  scattc 
such  fertilizer  by  hand. 

The  Cakr  of  Mowinos. 
While  great  care  is  connuonly  taken  in  smoothing  an 
leveling  the  surface  when  land  is  put  into  mowings,  there  i 
a  tendency  to  unevenness,  as  the  result  of  the  action  of  froj 
and  other  agencies,  and  oC'Casional  rolling  i^j  likely  to  prov 
beneficial.  In  the  case  of  the  non-sod-fomiing  grasses  th 
condition  of  the  mowing  may  be  Ix'tter  maintained  if  soui 
seed  is  occasionally  sown.  The  reason  why  timothy  in  som 
cases  proves  much  more  persistent  than  in  others  is  un<luubt 
edly  because  the  ci*op  is  harvested  so  late  that  some  of  th 
seed  is  mature  before  the  crop  is  cut,  and  the  seed  thus  aoci 
dentally  scattered  helps  to  thicken  the  mowing  by  pniducin, 
plants  which  rej>lace  others  as  they  die  out.  The  l)est  tim 
for  sowing  such  seed  is  either  late  summer  or  very  earl 
spring.  The  quantity  of  seed  sown  should  be  varied  ac 
cording  as  conditions  seem  to  require.  In  case  the  stan< 
of  plants  in  a  mowing  is  especially  thin,  and  it  is  desiro 
to  reinforce  it,  it  may  bo  wise  to  go  over  the  mowing  eillie 
with  a  harrow  or  a  weighted  weeder  after  sowing  the  seed. 

The  Common  Weeds  of  our  Mowings. 

A  considerable  proportion  of  the  mowings  of  the  Stat 

are  infested  with  weeds  of  difTerent  kinds.     Among  the  mo> 

common  and  troublesome  are  the  common  white  and  th 
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yellow  daisy,  mid  carrot,  sorrel,  dock,  buttei*cups,  the 
common  plantain,  dandelions,  milkweed,  ragged  robin  and 
horsetail.  The  methods  which  will  prove  most  effective  in 
eradicating  these  weeds  or  keeping  them  in  subjection  must 
be  quite  different  in  details  for  the  different  weeds ;  but  in 
general  it  may  be  said  that,  if  the  soil  is  kept  sweet  by  suf- 
ficient use  of  lime,  and  well  enriched,  the  conditions  will  be 
made  so  favorable  for  the  growth  of  the  better  grasses  and 
the  clovers  that  the  weeds  will  have  relatively  little  chance. 
The  grasses  and  the  clovers,  in  the  struggle  for  existence 
which  is  always  going  on  in  the  meadows,  will  prove  victo- 
rious. There  are  localities,  however,  where  certain  weeds 
have  gained  such  a  foothold  that  special  measures  of  eradi- 
cating them  are  called  for.  There  is  one  general  measure 
which  may  be  expected  to  prove  helpful  in  the  case  of  al- 
most any  of  them,  which  must  be  first  considered.     This  is 

reseeding. 

Reseeding  Mowings. 

The  qaestion  is  often  asked,  when  mowings  become  highly 
infested  with  different  weeds,  how  these  weeds  can  \ye  best 
sulxlued  or  eradicated.  Reseeding  in  ahnost  all  such  in- 
stancei»,  if  carried  out  under  the  right  conditions,  is  likely  to 
prove  helpful.  The  question  will  at  once  arise  whether  it  is 
better  to  plow  and  cultivate  for  one  or  more  years  and  then 
reseed,  or  to  plow  or  otherwise  break  up  the  ground  and  im- 
mediately reseed.  Experience  in  reseeding  mowings  in  a 
field  having  a  rather  strong,  retentive  soil,  wliich  had  become 
much  infested  with  white  daisy,  buttercups,  ragged  robin 
and  a  few  other  species,  convinced  me  that  the  l)est  results 
are  likely  to  be  obtained  by  breaking  up  the  land  in  mid- 
summer, haiTOwing  it  repeatedly  and  most  thoroughly  until 
early  in  August,  —  so  frequently  and  so  thoroughly  as  to 
keep  the  surface  absolutely  free  from  vegetation,  — then  en- 
riching liberally  and  reseeding,  sowing  seed  in  very  liberal 
amounts.  The  seeds  of  most  ^eeds,  if  buried  in  the  ground 
too  deep  for  immediate  gennination,  retain  vitality  almost 
indefinitely,  and  the  number  of  seeds  which  has  been  so 
buried  in  many  of  our  soils  is  very  great.  Cultivation  must 
be  very  long  continued  in  order  to  permit  the  destruction 
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of  all  such  seeda.  Every  time  we  ])low  we  are  likely 
bring  a  fresh  lot  of  seeda  near  enough  to  the  sur&ce  to  ei 
ble  them  to  vegelate.  Cultivation  must  therefore  be  pi 
sisted  in  for  a  good  many  years,  or  it  will  prove  relativf 
unimportant  in  its  influence  on  the  number  of  weeds  whi 
will  start  when  at  length  the  field  is  seeded.  Conditions  s 
mast  unfavorable  for  the  geruiination  and  establishment 
weeds  in  mowings  if  they  be  seeded  early  in  Augrust,  afl 
thorough  preparation  of  the  soil.  Moreover,  during  the  i 
terval  Ijetween  plowing,  which  should  take  place  early 
July,  and  seeding,  early  in  Augast,  most  of  the  ^7ced  see 
which  lie  near  enough  to  the  surface  to  germinate  ^~itl  ha 
started,  and  the  repeated  harrowings  al>ove  advised  will  ha 
resulted  in  the  destruction  of  the  young  plants  as  they  stai 
When,  after  this  treatment  and  after  the  thorough  enric 
nient  advised  above,  grass  and  clover  seeds  are  sown,  th< 
make  a  quick  and  vigorous  start,  and  the  weeds  gain  but  litt 
foothold. 

On  the  grounds  of  the  Exjieriment  Station  mowings  d 
seeded  in  this  waj'  are  far  clearer  from  weeds  to-day  tha 
other  mowings  which  were  broken  up  and  cultivated  for 
couple  of  years  and  then  i-eseeded.  It  would,  of  course,  I. 
possible  to  give  tields  which  have  been  cultivated  such  trcul 
mcnt  as  has  been  recommended  in  the  case  of  mowing 
broken  and  reseeded  without  cultivation;  but  this.woul 
involve  a  greater  Iosm  of  time,  and  would  not  seem  to  liav 
any  especial  advantage.  In  the  case  of  weeds  starting  fror 
perennial  roots  only,  such,  for  example,  as  witch  grass,  di>e 
a  period  of  cultivation  appear  to  be  essential. 

Use  Care  is  purchasino  Grass  Seeds. 
The  seeda  of  scvei'al  of  the  moat  troublesonie  of  the  wcedi 
in  our  mowings  are  commonly  found  in  commercial  saiiipl« 
of  grass  and  clover  seeds,  and  a  great  deal  of  care  should  Ik 
used  in  the  purchase  of  such  seeds  to  avoid  samples  contain- 
ing the  seeda  of  troublesome  weeds  in  any  considerahk 
numl)er.  Among  the  weed  seeds  which  seem  to  be  most 
comnumly  mixed  with  commercial  samples  of  grass  and  dovrr 
needs  are  those  of  dock  and  sorrel,  the  yellow  daisy,  Imtur- 
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cup  and  plantain.  Farmei*s  may  send  sainplcij  of  secd8  to 
the  Experiment  Station  for  examination  ;  but  it  would  be  a 
relatively  simple  matter  for  any  farmer  to  collect  a  few  seeds 
of  these  commoner  and  more  troublesome  weeds,  and  keep 
them  for  com})arisou  with  any  foreigrf  seeds  which  may  be 
found  in  grass  or  clover  seeds  purchased.  In  this  way,  by 
the  ttse  of  a  magnifying  glass  of  moderate  power,  the  seeds 
of  any  of  the  weeds  mentioned  can  be  identified.  By  the 
i-xercise  of  care  in  the  purchase  of  grass  and  clover  seeds 
much  trouble  and  expense  may  be  saved. 

The  white  daisy  {Ghri/santJiemum  Leucanthemurn)  may  be 
practically  era^iicated  from  mowings  without  reseeding,  by 
persistent  early  cutting,  usually  from  June  12  to  15,  and 
^uch  enrichment  of  the  soil  as  favors  the  growth  of  grasses. 
This  plant  is  a  biennial,  and  it  is  only  necessary  to  prevent 
the  ripening  of  seed. 

The  yellow  daisy  (^Rudbeckia  hirta)  is  not  ordinarily 
troublesome  save  on  light  soils.  Pulling  the  plants  soon 
after  they  come  into  blossom  will  prove  efficacious. 

The  wild  carrot  (^Daucus  CaroUi)  is  one  of  the  most 
troublesome  weeds  in  mowings,  and  has  been  allowed  in 
inany  localities  to  ripen  a  tremendous  amount  of  seed,  so 
that  the  soil  is  thoroughly  infested  with  it,  and  replowing  will 
not  be  Ukely  to  prove  effective.  Timely  cutting  to  prevent 
the  ripening  of  the  seed  is  a  better  preventative,  and  if  per- 
f^isted  in  for  a  few  years  the  carrot  will  be  eradicated. 

Sorrel  (JRinnex  Acetosella)  is  often  prominent  in  new  seeded 
mowings,  but  commonly  disappears  after  one  or  two  years. 
Its  presence  is  an  indication  that  the  soil  would  be  benefited 
by  a  liberal  application  of  lime. 

It  seems  to  l>e  impossible  to  procure  grass  and  clover  seeds 
entirely  free  from  dock  (^liiunex  cruipun) .  The  plants  should 
be  pulled  after  the  stems  become  tough,  but  before  the  seed 
niatures,  which  is  best  done  after  a  rain,  when  the  soil  is  soft. 
Hand-pulling  is  the  method  generally  preferred,  but  there  is 
no  doubt  that  cutting  the  roots  a  couple  of  inches  below  the 
ground  will  destroy  almost  all  plants. 

Buttercups,  common  plantain,  dandelions  and  ragged  robin 
frequently  become  quite  numerous  in  mowings,  but  are  not 
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hard  to  keep  in  subjection.  Liberal  use  of  fertilizers 
eo  strengthen  the  grasses  and  cluvers  that  these  weeds  ca 
become  very  prominent. 

Horsetail  [Equisefum  arvense)  sometimes  becomes  ' 
abundant  in  mowings,  usually  in  soils  that  bltg  rather  aa 
in  texture,  but  have  at  the  same  time  a  fair  capacity  fur  b 
ing  water.  Mowings  that  arc  badly  infested  should  be  brt 
up  and  reseeded,  with  thorough  cultivatioD  before  seed 
as  its  presence  in  mowings  ia  sometimes  a  source  of  dai 
to  horses  fed  with  the  hay,  it  exerting  a  distinctly  iDJur 
effect  when  consumed  in  quantity,  and  soinetiDaes  caui 
death. 
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HOW  TO  SUPPLEMENT  A  SHORT  HAY  CROP. 


BY  PK«>K.    CHARLES    S.    PHELPS,    SUPERINTENDENT    UUASSLANDS   FARMS, 

CHAPINVILLE,   CONN. 


Hay  is  so   important  a  fodder  in  wintering  all  kinds  of 
stock  that  the  indications  of  a  probable  shortage  in  the  crop 
are  always  looked  upon  with  considerable  apprehension.    The 
indications  as  to  the  prol)able  yield  are  not  very  strong,  how- 
ever, until  the  time  is  i>ast  in  which  some  of  the  best  substi- 
tutes can  be  planted.     For  example,  s})ring-sown  oats  and 
peas  make  a  most  valuable  hay,  but  this  crop  should  not  be 
sown  later  than  May  15   in  Massachusetts.     Nevertheless, 
there  are  quite  a  number  of  substitutes  for  the  first  crop  of 
hay,  which  may  he  planted  in  June  or  July,  which  will  make 
valuable  forage.     But,  before  considering  special  crops  as 
substitutes  for  hay,  it  will  Ik;  well  to  consider  methods  of 
handling  the  first  crop  so  as  to  provide  for  a  heavy  second 
growth. 

It  will  generally  }>e  noticed,  on  fields  where  there  is  any 
clover,  that,  in  dry  seasons  the  pro|>ortion  of  clover  is  greater 
than  in  wet  seasons.  This  is  protmbly  due  to  the  fact  that 
clovers  will  withstand  the  effects  of  drouth  better  than  our 
common  grasses.  Fields  with  much  clover  on  them  should 
be  cut  early,  so  as  to  get  the  most  possible  good  from  the 
clover,  and  let  the  grasses  growing  with  it  be  of  secondary 
importance.  This  early  cutting  will  encourage  a  vigorous 
second  growth  of  both  the  clover  and  the  grasses.  A  large 
crop  of  rowen  may  often  be  thus  obtained.  In  order  to 
as:$are  a  strong  second  growth,  it  is  wise  to  apply  some 
quick-acting  fertilizer  soon  after  the  first  crop  is  removed. 
The  writer  has  found  that  150  pounds  of  niti'ate  of  soda  j)er 
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aero  will  give  profitable  returns  in  the  second  crop  of  h 
Most  nianutfictured  fertilizers  which  contain  a  large  proii 
tion  of  quick-acting  forms  of  nitrogen  should  give  gi 
resultji  when  used  in  this  way.  Fine  and  well-rotted  sta 
innnnre,  while  not  as  active  as  most  chemical  fertilizers,  ^ 
often  |m.y  in  the  increase  of  rowen,  when  spread  on  the  gr 
hinds  shortly  after  the  first  crop  is  removed. 

Another  method  of  obtaining  a  good  second  crop  wh 
it  is  desirable  to  keep  the  field  in  permanent  mowing  and  i 
soil  is  badly  "  run  down,"  so  that  very  light  yields  are  t 
tained,  is  to  cut  early  and  plow  and  seed  at  once  to  clo^ 
and  mixed  grasses,  using  at  least  15  pounds  of  clover  sc 
per  acre.  Whei'c  the  seeding  is  dime  early  in  July,  a  go 
crop  of  clover  should  be  obtained  late  in  September  or  eai 
in  October,  and  a  strong  growth  of  grass  and  clover  will  f 
low  for  the  next  year. 

In  selecting  vrups  for  growing  late  in  the  summer  a 
during  the  fall  an  effort  should  be  made  to  grow  those  t) 
will  bo  substitutes  for  hay  or  for  (;orn  silage  during  the  I; 
and  early  winter.  Green  fodders  fur  late  fall  feeding  a 
valuable,  in  place  of  the  scanty  pasturage  common  at  tl 
time  ;  or,  after  the  ground  is  frozen,  field-cured  corn  fiidd 
is  nearly  equal  to  wilage  n-  good  hay.  Dried  corn  fodd 
will  generally  be  nmch  better  eaten  and  relished  in  the  la 
fall  or  early  winter  than  if  kept  till  late  in  the  winter,  «!ii 
the  corn  silage  or  hay  will  retain  itis  full  value  through  (i 
winter. 

Corn. 

Of  the  annual  forage  crops  adapted  as  substitutes  for  cwi 
nion  hay,  perhaps  corn  fodder  is  one  of  the  best.  Corn  ir; 
crop  suited  for  growth  on  nearly  all  soils,  and,  with  tl 
many  varieties  to  select  from,  kind;:)  can  be  found  that  nis 
be  planted  as  late  as  July  10  that  will  give  a  fair  growth  ( 
fodder.  For  late  planting  some  of  the  large-sized  swi'< 
corns  are  the  best.  Frequently  a  good  crop  of  sweet  cot 
for  the  market  may  be  had  if  the  crop  is  planted  early  in  Jul.i 
while  the  fodder  and  smaller  ears  will  be  available  as  forag* 
This  may  be  fed  green,  or,  if  damage  from  frost  is  expectet 
it  may  be  dried  and  fed  in  place  of  hay. 
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Hungarian  Grass  and  the  Millets. 

Of  the  aDQual  crops  adapted  for  hay,  probably  the  Hun- 
garian grass  and  the  various  kinds  of  millets  are  the  best. 
The  Hungarian  grass  makes  a  lighter  and  finer  growth 
diao  the  millets,  and  is  to  be  preferred  for  hay ;  while  the 
millets  are  better  if  green  fodder  is  wanted.  Hungarian 
grass  tends  to  send  up  its  blossom  heads  at  an  earlier  stage 
of  growth  when  sown  late,  and  a  shorter  and  lighter  growth 
will  usually  be  obtained  if  the  seeding  is  deferred  until  after 
July  1.  This  can  be  overcome,  in  part,  by  having  a  well- 
fertiliz^  or  well-manured  soil,  with  plenty  of  quick-actiug 
nitrogen.  Hungarian  grass  should  always  be  cut  early,  even 
before  all  the  heads  are  fully  formed,  as  it  rapidly  becomes 
tough  and  woody  after  it  passes  the  early  blossoming  stage. 
Of  the  millets,  the  Japanese  and  the  golden  millets  are  prob- 
ably the  best.  These  may  be  grown  for  hay,  but  make 
a  rather  coarse  fodder.  They  should  be  grown  on  rich  soil, 
and  be  seeded  at  the  rate  of  not  less  than  l/^  bushel  per  acre. 
When  grown  thickly  and  out  before  the  heads  are  fully 
formed,  the  millets  will  make  a  &irly  good  grade  of  hay. 
Most  dairymen,  however,  find  them  more  valuable  for  green 
fodder  than  for  hay.  Even  when  used  for  green  fodder, 
thick  seeding  and  early  cutting  are  desirable,  in  order  to 
avoid  the  stems  becoming  woody,  so  that  stock  does  not  eat 
the  fodder  readilv. 

Soy  Beans. 

Soy  bean  fodder  is  a  crop  which  has  been  strongly  recom- 
mended for  growing  in  New  England,  and  it  is  worthy  of 
CM^fiil  trial.  The  writer  has  had  fifteen  years'  experience 
with  this  crop  in  Connecticut,  and  has  seldom  had  a  fitilure. 
In  years  when  corn  can  be  grown  to  maturity,  this  crop  will 
usually  ripen  its  seed.  If  wanted  for  its  seed,  it  should,  of 
course,  be  sown  early,  not  later  than  June  15  ;  but  for  feed- 
ing green  or  for  silage  it  may  be  sown  as  late  as  July  10. 
As  this  is  a  bean-like  plant,  it  should  be  sown'in  drills  and 
cultivated,  and  never  be  sown  broadcast  unless  wanted  for 
green  manuring.  One  bushel  of  seed  per  acre  has  been 
found  to  be  a  good  rate  of  seeding  when  growing  the  crop 
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for  fodder.  The  seed  may  be  planted  in  any  uf  the  coium 
com  planters,  or  drills  may  be  opened  with  a  marker,  a 
the  seed  be  sown  by  hand  and  be  covered  with  a  plow  01 
^ring-toothed  cultivator.  The  crop  may  be  harvested  I 
silage,  or  be  fed  green.  When  used  for  silage  it  should 
placed  in  the  silo  in  layers  with  corn.  Two  loads  of  corn 
one  load  of  the  soy  beans  makes  a  good  mixture.  Soy  be 
silage,  when  preserved  alone  and  fed  separately,  has  be 
known  to  cause  a  disagreeable  flavor  in  milk  and  butter ;  t 
when  the  mixture  of  two-thirds  corn  and  one-third  soy  bea 
has  been  fed  in  the  form  uf  silage,  no  bad  results  have  be 
noticed.  Soy  bean  fodder  may  be  fed  green  for  three 
four  weeks  in  September,  providing  frost  does  not  injure 
No  bad  flavoi-s  are  known  to  occur  in  milk  or  butter  fru 
the  crop  when  fed  in  the  green  state.  When  used  as  a  gre< 
fodder,  tlic  feeding  should  commence  as  soon  as  the  cr 
be^DS  to  blossom,  for  the  stems  of  the  plants  become  wooc 
soon  after  yeed  develops. 

Poor  success  will  often  be  had  with  this  crop  until  the  si 
becomes  inoculated  with  the  special  bacteria  which  produi 
the  nodules  on  the  roots  of  soy  beans.  This  inoculatic 
may  Ijc  acoomplbhed  by  treating  the  seed  with  the  pure  cu 
tures  now  offered  for  sale  by  reliable  dealers ;  by  getttn 
soil  from  an  old  soy  bean  field,  whore  the  nodules  have  bee 
abundant  on  the  xoots  of  the  crop ;  or  by  getting  the  drie 
nodules  from  the  roots  of  a  crop,  and  saving  them  over  unt 
another  year.  This  last  method  may  be  carried  out  by  puli 
ing  a  part  of  the  crop  where  the  nodules  are  plentifiil,  an 
when  the  fodder  is  well  dried,  shaking  the  dirt  and  nodidc 
adhering  to  the  roots  onto  brsn  sacks,  and  then  saving  thi 
material  over  winter  for  use  in  treating  the  seed  for  anotbe 
crop.  By  mixing  this  dry  material  with  the  seed  just  bcfor 
it  is  planted,  the  crop  will  become  inoculated  quite  early  i' 
its  growth,  and  more  completely  so  than  where  soil  inoc 
ulation  is  practised.  The  most  common  method,  however 
is  to  dig  about  1,000  pounds  of  surface  soil  from  an  old  soi 
bean  field,  and  use  it  broadcast  on  the  new  field,  harrowing 
it  in  before  planting  the  seed. 
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Oats  and  Peas. 

Oats  and  Canada  field  peas,  which  so  many  find  valuable 

for  summer  feeding  and  for  hay  when  sown  early  in  the 

spring,  may  also  be  grown  as  a  fall  forage.     This  crop  can 

be  sown  in  July  on  fields  where  rye  has  been  harvested,  or 

after  early-cut  grass.     The  peas  should  be  plowed  under 

rather  shallow,  at  the  rate  of  H/^  bushels  per  acre,  or  else 

be  deeply  harrowed  in  with  a  wheel  harrow ;  while  the  oatu 

should  be  sown  at  the  same  rate,  and  be  lightl^*^  harrowed 

in.     This  crop  may  be  fed  green,  or  in  many  seasons,  when 

grown  on  rich  soil,  will  make  a  valuable  hay  for  harvesting 

early  in  October. 

Barley  and  Peas. 

Barley  and  {>eas  is  another  fofage  crop  valuable  for  fall 
feeding.  It  has  advantages  for  late  forage  not  possessed  by 
oats  and  peas.  While  oats  are  damaged  by  heavy  frosts,  bar- 
ley will  remain  vigorous  and  continue  to  grow  until  early 
in  November.  This  makes  the  barley  and  peas  valuable  for 
late  soiling  pur|)Oses  or  for  i)asturLng.  The  barley  and  peas 
should  be  sown  at  the  rnte  of  l^j  bushels  of  each  per  acre, 
and  the  crop  may  be  sown  as  late  as  the  first  week  in  Au- 
gust. We  have  used  this  crop  for  soiling  purposes  as  late 
as  the  middle  of  November.  Some  fanners  have  had  poor 
success  in  growing  the  peas  when  sown  in  the  summer. 
Where  this  is  the  case,  the  oats  or  the  barley  may  be  grown 
alone,  and  will  produce  good  crops  when  seeded  at  the  rate 
of  2^^  or  3  bushels  per  acre. 

Winter  Vetch. 

A  valuable  fall  forage  crop  which  may  be  grown  for  i)as- 
turage  is  winter  vetch.  This  may  be  grown  alone,  or  with 
winter  wheat.  This  combination  has  been  grown  more  com- 
monly as  an  early  spring  soiling  crop ;  but,  if  planted  as 
early  as  July  20,  a  heavy  growth  of  both  wheat  and  vetch 
may  be  had  for  fall  feeding.  This  crop  makes  a  rich  pasture 
feed,  or  it  may  be  cut  and  fed  as  a  soiling  crop.  If  pastured 
and  not  fed  very  closely,  enough  will  usually  be  left  over 
winter  to  furnish  feed  for  i>asturing  or  soiling  in  the  early 
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spring.  The  vetob  seed  is  quite  expensive ;  but,  as  tbe  se 
are  small,  ^  bushel  per  acre  will  t^uffice  for  a  good  scedi 
when  used  with  2  bushels  per  acre  of  wheat. 

Rape. 
Rajie  is  a  tumip-Hke  plant,  which  often  grows  3  to  4  f 
tall.  It  is  quite  commonlj  grown  in  the  more  northc 
countries  of  )M>th  Europe  and  America  as  a  feed  for  she< 
This  may  also  be  grown  as  a  late  fell  fodder  for  feeding 
young  stock  or  to  dry  cattle.  We  would  not  advise  its  i 
for  dairy  stock  producing  milk,  unless  in  quite  small  qui 
titles,  because  of  the  danger  of  producing  a  dlsagreeal 
flavor  in  the  milk  and  butter. 

Cabbage. 
Late  uabbage  is  a  crop  which  can  often  I>e  grown  w: 
profit  by  dairymen  as  a  market  ci-op,  and  the  unmarketal 
portion  will  furnish  valuable  fodder.  Retail  milk  deale: 
with  routes  in  the  smaller  cities  or  in  towns  and  village 
may  often  find  a  ready  retail  market,  at  a  good  [M'ofit,  amoi 
their  customers  for  all  the  larger  and  better  heads  of  cabba^ 
leaving  only  the  poorer  heads  and  the  leaves  as  fodder ; 
cabbage  can  usually  be  shipped  to  the  larger  cities*  and  so 
at  wholesale,  finding  a  ready  market  at  a  lair  profit.  Tt 
crop,  however,  may  be  an  economical  one  to  grow  even  whi 
raised  entirely  for  stock  feeding.  The  plants  may  be  set 
late  as  the  middle  of  July,  and  still  make  a  heavy  growth  « 
firm  heads.  To  get  the  Ijest  results,  the  soil  should  be  ma* 
rich  with  well-rotted  stable  manure.  Cabbie  is  not  injun 
hy  heavy  frosts,  and  that  portion  of  the  crop  not  fed  befo 
the  ground  freezes  may  be  stored  in  piles,  covered  wi' 
leaves  or  straw,  and  be  fed  during  the  early  winter. 

Apples. 
In  seasons  when  there  is  a  large  crop  of  apples,  these  me 
be  fed  to  advantage.  The  poorer  kinds  of  fruit,  and  th 
which  is  not  of  a  high  enough  grade  to  sell  as  market  frui 
can  often  be  fed  to  dairy  stock  with  good  results.  StO( 
soon  become  accustomed  to  the  &uit,  so  that  the  amount  f< 


No.  4.]    SUPPLEMENTING  THE  HAY  CROP.       389 

may  often  be  increased  to  3  pecks  or  more  per  day,  by  start- 
in?  with  a  peck  per  day.  Apples  should  always  be  fed 
io  the  mangers  rather  than  in  the  field,  so  that  if  choking 
occurs,  the  condition  may  }ye  more  readily  discovered  and 
relief  atforded. 

Ill  some  localities  apple  pomace  may  be  regularly  obtained 
frum  the  cider  mill,  and  this  has  been  found  to  be  valuable 
tknl  for  milch  cows.  One  of  the  most  successful  dairymen 
in  Connecticut  uses  this  feed  regularly  during  the  fall  months. 
At  first  it  was  obtained  for  the  hauling,  but  others  soon  per- 
ceived its  value,  and  the  demand  became  so  strong  that  the 
price  advanced  to  $1  per  load. 

This  feeder  considers  it  nearly  equal  in  feeding  value  to 
<(»rn  silage.  When  silo  space  is  available,  apple  pomace 
may  be  stored  in  the  silo,  making  a  valuable  winter  fodder. 
[hiring  the  rush  season  at  the  mills  it  can  often  be  obtained 
in  larger  amounts  than  the  herd  will  consume  from  day  to 
lay,  and  if  preserved  in  the  silo,  a  supply  may  be  provided 
fur  many  weeks  ahead. 


Feeding  the  Hat. 

When  all  has  been  done  that  can  readily  be  done  to  supple- 
ment a  short  hay  crop  by  growing  substitutes  on  the  farm, 
something  may  also  be  accomplished  by  exercising  good 
judgment  in  feeding  the  hay.  Many  have  the  impression 
tliat  milch  stock  should  be  fed  all  the  coarse  fodder  they  will 
t'at.  This  we  believe  to  be  unnecessary,  and  contrary  to  the 
tmhlng  of  some  of  the  more  recent  experimental  work  done 
by  the  experiment  stations.  The  more  palatable  and  the  more 
i-asily  digested  the  ration  of  a  milch  cow  is,  the  better.  To 
obtain  the  best  results,  about  one-half  of  the  dry  matter  of 
the  ration  should  come  from  the  grain  feeds.  This  means 
that  gi-ain  feeds  should  constitute  a  large  part  of  the  total 
f»  ed  of  the  cow.  If  a  considerable  part  of  the  coarse  fodder 
of  the  ration  comes  from  the  silage,  only  a  small  part  need 
be  provided  in  the  form  of  hay.  The  cheaper  dry  fodders, 
'^uch  as  corn  stover  or  oat  straw,  may  be  fed  in  connection 
^'W\  liberal  silage  and  grain  feeding,  and  good  results  will 
follow. 


390  BOARD  OF   AGRICULTURE.     [Pub. 

Recent  experimental  inquiry  has  shown  that  tlie  value 
feed  depends  quite  liirgely  on  the  ease  with  which  it  i 
geated.  It  was  formerly  supposed  tliat  a  pound  of  dige: 
dry  matter  from  one  source  was  just  as  valuable  as  a  p< 
from  another,  hut  this  supposition  has  been  overthrow 
recent  experimenting.  The  energy  or  labor  required  i 
gesting  a  certain  feed  must  come  from  the  food  eaten, 
the  food  eaten  is  largely  coarse,  dry  fodders,  more  en 
will  be  required  in  the  work  of  digestion,  and  less  will  b< 
for  building  up  valuable  products,  than  where  the  fet 
mainly  easily  digested  materials,  such  as  succulent  fodde 
ground  grains.  For  the  same  reason,  the  older  and  tou 
tlie  fodder  is  when  harvested,  the  greater  will  be  the  I 
of  digestion.  Some  German  experiments  have  shown 
from  10  to  12  per  cent  of  the  total  energy  of  certain  coi 
dry  fodders  was  used  up  in  the  labor  of  digesting  the  fod 

It  may  thus  readily  be  seen  that  the  extensive  feedinj 
coarse,  woody  fodders  Is  a  severe  tax  on  the  total  em 
of  the  ration  in  the  work  of  making  the  food  nutrients  a^ 
able.  It  follows,  then,  that  a  ration  made  up  largcl,v 
grains  and  ensilage  and  early-cut  hays,  with  only  a  si 
proportion  of  coarse  or  late-cut  dry  fodders,  will  furni: 
larger  proportion  of  available  energy  than  a  ration  comp< 
quite  largely  of  coarse,  dry  fodders.  This  helps  to  exp 
why  the  exclusive  or  heavy  feeding  of  late-cut  coarse  fodi 
to  milch  cows  is  not  generally  profitable. 
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veral  of  the  farmers'  institutes  in  this  State  which  it 
n  my  privilege  to  address  during  the  past  year,  the 
tion  of  some  poultry  houses  I  am  using  and  explana- 

leasons  for  using  them  has  excit«d  enough  interest  to 
ae  think  farmers  ttiroughout  the  State  may  be  equally 
ted  in  tiiat  subject. 

ideas  and  principlea  upon  which  thiu  method  of  houx- 
iltry  is  based  are  not  new,  nor  are  they  at  all  novel. 

contrary,  Uiey  are  very  old  and  very  common.  Tlio 
•rthy  thing  among  them  is  that  they  have  not  until 
a  few  years  seemed  to  those  looking  for  the  best  way» 
sing  poultry  to  be  worth  serious  consideration.     For 

years  now  they  have  l>een  much  discussed  in  the 
'  press,  and  the  general  interest  in  them  and  increas- 
idency  to  use  them  marks  what  is  probably  the  last 
n  the  reaction  fi-om  the  plans  and  methods  most  in 
ince  the  interest  in  better  I'e^ults  from  poultry  culture 
»  assume  its  present  importance, 
a  great  many  years  authorities  on  poultry  keeping 
Ivocated  \rarm,  tightly  built  poultry  houses.  They 
;ld  that,  inasmuch  as  hens  naturally  laid  best  during 
ing,  the  essential  thing  (if  one  wanted  to  get  eggs  in 

was  to  reproduce  spring  conditions,  especially  tem- 
e.  So,  with  double  and  triple  walls,  with  dead  air 
with  double  sash  on  the  windows,  with  large  windows 
t  as  much  sunlight  as  possible  by  day  and  with  roost- 
ms  and  closets  to  shut  the  fowls  up  close  and  keep 
irm  in  at  night,  they  have  tried  to  approximate  spring 
ms.  In  a  degree  they  have  succeeded,  as  far  as 
iture  is  concerned,  —  that  is  to  say,  they  have  sue- 
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ceeded  in  maiotaining  a  higher  temperature  in  the  poul 
houses  than  is  usually  found  in  out  buildings  for  live  sto 
They  have  protected  the  fowls  from  the  extremes  of  wie 
we&ther. 

But  the  temperature  is  only  a  part  of  spring  conditio 
In  spring  and  summer  fowls  have,  with  the  higher  tempe 


tures,  abundance  of  air  in  the  houses,  and  live  much  oi 
doors.  The  ouUdoor  temperature  and  the  temperature  insid 
the  house  are  not  nmch  difTei-ent.  In  the  house  it  is  cool< 
on  a  very  warm  day  and  warmer  on  a  cool  day,  but  the  di 
ference  would  larely  exceed  eight  or  ten  degrees  either  waj 
In  winter,  if  the  house  is  to  be  kept  at  a  much  highc 
temperature  oomjared  with  the  ou(-door  atmosphere  than  s 
other  seasons,  the  house  must  be  shut  up,  and  there  niui 
be  no  free  and  rapid  circulation  of  air  between  the  exteric 
and  interior,  except  when  the  out-door  temperature  is  high 
for  free  cii-culation  of  air  when  the  outer  temperature  is  loi 
will  reduce  the  temperature  in  the  house  to  within  eight  o 
ten  degrees  of  the  outside  temperature,  and  if  the  outsid 
temperature  is  zero,  or  ten,  twenty  or  more  degrees  below 
this  makes  the  inside  colder  than,  on  the  theory  that  th 
house  should  be  kept  wftnii,  is  advisable. 


'I 

I! 


Xo.  4.] 


POULTRY  HOUSING. 


393 


To  keep  the  temperature  in  the  bouse  up  as  high  as  re- 
ijiiired  by  this  theor)'  of  housing,  the  house  must  either  be 
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feppt  shut  90  close  that  the  heat  from  the  fowls  keeps  uj)  the 
t<'nip(.»i-ature,  or  must  Ije  heated  artificially. 

Artificial  heating  in  houses  for  laying  stock  has  been  tried 
niJiny  times,  but  generally  discarded  as  unsatisfactory,  and 
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not  giving  retum»  to  justify  the  expense.     In  centntl 
York  some  of  the  large  egg  ftumerB  who  use  S.  C.  "W 
LeghorDg  to   produce  eggs  for  the  New  York  city  nia 
keep  stoves  in  their  houses,  but  I  know   of  nowhere 
wlierc  it  is  generally  done. 

Wlien  a  house  is  kept  shut  close  enough  to  keep  the  i 
peraturo  up  by  the  heat  fi'oni  the  fowls,  proper  ventila 
Ikcouics  at  times  impossible.  Under  some  conditions 
house  cannot  be  kept  wann  with  the  heat  from  this  sou 
and  at  the  .'<ame  time  the  air  in  it  renewed  as  often  s 
should  be.  When  only  the  nights  are  cold,  or  oceasior 
there  is  a  day  so  cool  that  it  is  thought  best  to  keep 
house  shut  up,  no  serious  bad  results  develop.  But  w 
there  are  several  days  of  continued  cold  weather,  with 
houses  shut  all  the  time,  conditions  inside  the  houses 
gin  to  be  Iwd  ;  and  if — as  sometinias  happens  —  cold 
stormy  weather  is  pi-olonged  for  a  week  or  moi-e,  condit 
in  the  poultry  house  become  very  I»ad,  Uie  walls  and  ui 
side  of  the  roof  drip  with  moisture,  and  the  air  becomes  1 
Under  such  conditions  roup  often  develops  and  Incomes 
dcmic  ;  or,  where  no  virulent  disease  appears,  the  fowls 
catarrhal,  debilitated  and  unproductive. 

It  is  often  said  that  roup  and  kindred  diseases  were 
in  old  times,  when  most  of  the  stock  in  the  country 
mongrel  or  old  barnyai-d  stock,  an<l  when  all  the  atten 
the  average  poultryman  gave  to  selection  for  bi-eeding 
to  swap  roosters  evory  year ;  and  many  attribute  the  troi 
to  in-breeding,  and  to  a  greater  liability  to  disease  in  tl 
oughbred  fowls,  I  think  it  is  due  more  to  other  cau 
and  as  much  to  tight,  l)adly  ventilated  houses  as  to 
other  cause,  or  perba^is  to  all  other  causes  combined.  < 
tain  it  is  that  in  a  great  many  instances  in  the  last  few  y 
oiwning  up  the  poultry  houses  and  giving  the  fowls  i 
air  in  abundance  by  night  as  well  as  by  day  has  lieen 
lowed  by  a  ntarked  improvement  in  the  general  healtt 
the  flock. 

My  own  experimenting  with  cold  and  open  houses  was 
dei-taken  to  show  what  was  possible  under  conditions  ([ 
the  opposite  of  those  generally  recommended  as  necc* 
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to  good  egg  production  and  healthy  stock  in  winter.  I 
was  constantly  receiving  inquiries  from  poultrymen  having 
trouble  with  damp  houses  as  to  how  to  remedy  that  con- 
dition; and,  &s  I  visited  poultry  plants  in  winter,  I  al- 
luofit  always  found  the  houses  damp,  badly  ventilated,  and 
overheated  about  midday  even  of  quite  cold  days. 

I  think  that  in  most  cases  conditions  need  not  have  been 
Knd  had  the  poultrymen  used  ordinary  judgment  in  open- 
ing doors  and  windows.  The  common  practice  was  to  keep 
houses  closed  in  winter  except  on  very  bright,  warm  days, 
and  then  open  them  either  only  for  a  little  while  in  the 
middle  of  the  day,  or  open  them  toward  midday  and  leave 
them  open  until  dark.  Very  often  it  would  happen  that 
houses  were  kept  closed  tight  all  day  on  a  bright  day,  when 
the  .sun  shone  warm  durin«:  the  middle  of  the  dav  and  made 
the  poultry  house  as  warm  as  a  green-house.  Frequently  the 
poultryman  kept  doors  and  windows  shut  nearly  all  the 
'  time,  relying  upon  his  ventilators  to  supply  fresh  air.  That 
the  ventilation  did  not  work  as  theoretically  as  it  lyas  sup- 
posed to  work  was  generally  plain  to  any  one  who  stepped 
into  the  house,  —  except  the  owner.  Where  the  intention 
was  to  ventilate  by  means  of  doors  and  windows,  opening  the 
house  up  gradually  in  the  morning  and  gradually  closing  it 
in  the  afternoon,  the  system  rarely  operated  as  planned. 
Such  a  plan,  if  faithfully  put  in  practice,  works  well  except 
for  long-continued  cold  weather,  when  the  short  time  the 
house  may  l>e  oj>ened  is  not  long  enough  to  thoroughly  air 
and  ivy  it ;  but  I  have  seen  very  few  plants  on  which  this 
plan  of  ventilation  was  operated  as  it  should  be.  On  most 
plants  it  is  attended  to  very  irregularly,  and  often  neglected 
for  days  while  the  poultryman's  time  is  taken  up  with  mat- 
ters which  seem  of  more  pressing  importance.  Such  a  sys- 
tem of  ventilating  requires  more  time  and  attention  than 
^lany  poultrymen  are  able  to  give  it;  hence,  is  not  for  them 
a  "^tisfactory  system. 

There  was  no  guess-work  or  theory  about  my  opinion  that 
most  poultry  keepera  would  not  give  the  ventilation  of  tight 
liouses  the  attention  necessary  to  make  them  satisfactory. 
Almost  everywhere  I  went  in  winter  I  saw  it,  and  found 
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also  that  the  worse  conditions  became  in  ti^t  housea,  t. 
more  a&aid  were  the  owners  to  let  the  air  into  them. 

Various  waya  of  preventing  dampness  in  a  tight  hou 
have  been  devised.  Thick  walls,  double  or  triple,  wi 
air  spaces  or  linings  between,  will  not  frost  inside  in  oo 
weather  as  the  single  walls  do.  Some  poultrymen  make 
loft  of  the  space  under  tlie  roof  above  the  plates,  and  I 
or  partly  fill  it  with  hay  or  straw,  which  will  absorb  ti 
moisture  and  keep  the  room  dry. 

Such  devices,  however,  do  not  solve  the  problem  of  frei 
air.  It  ia  practically  impossible  to  keep  a  poultry  house  sh 
up  ao  that  the  heat  from  the  hens  will  keep  it  wanii,  and  ; 
the  same  time  have  the  air  in  it  renewed  as  it  should  be.  J 
the  building  is  large  in  proportion  to  the  number  of  fuw 
kept  in  it,  the  heat  from  them  has  no  appreciable  effect  c 
the  temperature  of  it.  If  it  is  small  enough  to  be  kept  wan 
by  as  many  fowls  as  its  floor  space  will  accommodate,  tbe  a 
in  it  soon  becomes  vitiated.  As  I  had  occasion  to  look  i 
the  subjects  of  warmth  and  ventilation  in  the  light  of  tl 
experience  of  many  different  people,  I  began  to  think  i>e] 
haps  the  prevailing  ideas  on  those  matters  were  not  correct 
and  to  ask  myself  whether  it  were  not  possible  to  get  betle 
conditions  and  satisfactory  results  in  houses  of  a  difieren 
kind. 

To  this  question  I  found  an  answer  that  satisfied  me  in  th 
large  number  of  instances  I  could  collect  from  memory' 
where  as  good  results  had  been  obtained  in  cold,  poorl. 
built  houses  as  the  average  results  in  niirm  houses,  and  ii 
the  few  instances  where  exceptionally  good  results  had  bee: 
obtained  under  conditions  that  we  had  been  accustomed  t 
regard  as  very  bad.  Such  occurrences  had,  of  course,  beei 
considered  in  the  forming  of  the  general  authoritative  opinioi 
as  to  the  requirements  of  winter  poultry  keeping,  but  wen 
usually  considered  as  exceptions  that  proved  the  rule,  —  i 
very  convenient  way  of  getting  around  lacts  that  do  not  ac 
cord  with  theories. 

But,  however  convincing  the  evidence  a  man  maj-  gatliei 
in  this  way  may  be  to  himself,  it  has  not  much  weight  wit) 
others  ;  so,  instead  of  publishing  the  results  of  my  thoughts 
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I  went  to  work,  built  a  house  that  in  several  important 
features  was  quite  contrary  to  the  prevailing  ideas  of  what  a 
jxmltr}''  house  should  be,  and  used  it  for  nearly  a  year  before 
siying  anything  pul)licly  al)out  it. 

This  house  was  a  mere  shell  or  shed ;  the  walls  were  of 
cDiumon  hemlock  boards,  laid  perpendicularly  on  a  light 
frame,  and  the  joints  between  the  boards  covered  on  the 
Wk  and  ends  of  the  house  with  conmion  battens  ;  the  joints 
on  the  front  were  left  open.  The  roof  was  of  shingles,  laid 
on  stri[)s  of  furring  placed  three  inches  apart. 

The  house  was  not  tight  anywhere.  As  I  used  it  the  first 
winter,  —  it  having  been  built  in  a  hurry  late  in  the  fall, — 
the  battens  were  merely  held  in  place  with  two  or  three 
small  nails  in  each,  and  were  loose  enough  to  let  a  great  deal 
of  air  in  around  them.  The  cracks  in  the  boards,  some  quite 
large,  were  not  covered  at  all.  The  front  of  the  house  had 
double  doors  six  feet  wide  in  each  section,  and  these  were 
kept  open  all  day  unless  a  storm  would  beat  in,  and  all  night 
except  on  very  coldest  nights  or  nights  when  storms  would 
drive  into  the  doors. 

The  house  was  built  on  wet  ground,  —  that  is,  ground  that 
was  thoroughly  soaked  by  the  late  rains.  After  the  roof 
wjk>  on,  the  ground  in  the  house  was  spaded  up ;  and  when 
the  house,  a  few  days  later,  was  ready  to  put  the  fowls  in, 
the  8urfjsk*e  of  the  ground  in  it  was  dry,  but  a  mere  scratch- 
ing of  it  would  show  damp  earth.  By  spring  there  was 
alx)iit  two  inches  of  dry  earth  on  top,  and  the  soil  damp  be- 
low that.  The  walls  in  the  house  were  dry,  —  never  a  bit 
of  moisture  on  them  except  as  a  driving  rain  might  wet 
tlirough  the  joints  and  cracks.  This  would  dry  out  quickly, 
and  I  never  noticed  anv  ill  efiects  from  it. 

The  house  was  cold,  —  the  temperature  in  it  was  but  little 
higher  at  any  time  than  that  out  doors ;  yet  going  into  it  I 
noticed  that  it  always  felt  comfortable,  with  a  feeling  like 
what  you  get  in  a  warm,  sheltered  spot  out  doors,  —  not  at 
all  like  the  warmth  of  a  heated  building. 

The  hens  always  seemed  as  comfortable  in  it  as  I  ever  saw 
t^ns  anywhere.  There  were  some  fifty  to  sixty  in  it  that 
^^inter,  and  only  two  slight  cases  of  colds,  which  recovered 
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immediatelj  with  no  treatment  but  a  single  applicataon  i 
vaseline  to  the  head.  The  egg  yield  was  fair,  comparu 
&vor»bly  with  average  good  reports.  The  hens  in  tl 
house  were  Light  Brahmas.     I  published  a  report  of  expei 
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ence  with  this  house,  and  on  the  strength  of  my  experienc 
with  it  txigan  to  urge  correspondents  who  had  much  troubl 
with  damp  houses  or  unhealthy  fowls  to  open  up  their  bonsef 
and  keep  them  open  at  all  seasons. 

The  next  year  I  continued  to  use  this  house  the  aame  way 
but  put  in  a  part  of  it  a  pen  of  Silver  Dorkings,  a  Ix^ei 
reputed  to  be  rather  delicate  and  susceptible  to  cold,  am 
having  combs  which  would  be  more  quickly  affect«d  bj 
the  frost.  I  also  built  another  smaller  house,  on  the  sanii 
principle,  and  put  in  it  a  brood  of  late-hat«hed  Brahmi 
chickens.  The  Dorking  male  had  his  comb  very  badly  frozen 
but  the  hens'  combs  were  scaroely  nipped  at  all.  They  wen 
put  into  the  house  December  1,  began  to  lay  in  about  threi 
weeks,  and  laid  well  all  winter. 

The  brood  of  chickens  hatched  June  27  that  I  put  in  thi 
small  house  in  October  made  a  remarkable  record  for  growtl 
and  early  maturity.  T  got  the  first  egg  January  15,  and  h\ 
February  1  all  the  pullets,  nine  in  number,  were  laying 
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and  from  that  time  until  February  22,  when  I  took  some 
out  to  put  in  my  breeding  pen,  the  nine  puUetd  were  giving 
me  about  a  fifty  per  cent  egg  yield,  and  still  growing.  I 
weighed  them  all  on  February  22,  and  found  five  of  the  nine 

.1^         '    ^ 


Dktails  or  CoviTBUCTioN  OF  HousB  SHOWK  ON  P.  398. — T}iiB  houM  is  8  feet  square  on  the 
in-wnd,  4  feet  hi^h  at  sidea,  7  feet  in  the  middle.  Cost  about  $12.  A,  sill  plan,  with  position 
of  roTD^r  boards  indicated  atccec,  dddd;  £,  <»iiBtruction  of  a  comer;  B,  side;  C»  front; 
D.  method  of  cutting  pattern  for  rafters. 

weighing  nine  and  one-half  pounds  or  over,  and  none  of  the 
others  much  below  it.  These  pullets  were  not  fat ;  they 
were  big  pullets,  in  good  condition.  Their  house,  as  shown 
in  one  of  the  illustrations  accompanying  this  aiiicle,  was 
l«ttcued  only  on  the  back  and  halfway  forward  on  each  side. 
The  door  was  open  practically  all  the  time,  day  and  night ; 
and  the  windows  were  always  partly  open  except  when  a 
stonji  came  against  one,  when  that  one  would  be  closed. 

The  next  winter,  still  continuing  to  use  the  houses  I  had 
already  built,  I  built  on  frozen  ground  late  in  November  a 
house  very  similar  to  that  in  which  the  Brahma  pullets  just 
nientioned  had  been  kept.  It  was  made  of  old  material,  and 
^a*^  a  little  poorer  in  construction  all  around  than  the  other 
house,  joints  between  sides  and  roof  not  as  good,  and  some 
^^^  wide  joints  between  boards  in  front.  Into  this  house  I 
put  my  Dorking  hens  and  pullets.     This  winter,  1903-04, 


I 


•I. 
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was,  as  all  know,  a  reoord-breaker  for  cold  and  snow.  I 
quentty  after  a  night  of  driving  storm  I  would  go  to  I 
house  and  find  so  much  snow  sifted  through  the  joints  at 
back  tliat  there  was  a  light  sprinkle  of  it  all  over  the  lii 
on  the  floor,  —  so  much  that  the  hens  would  not  come  dc 
from  the  roost  until  the  litter  had  been  shaken  up ;  and 
backs  of  the  hens  as  they  sat  on  the  rooste  were  well  coa 
with  snow.  The  tips  of  the  hens'  combs  were  somen 
fi-osted  (no  male  was  put  in  the  house),  but  these  hens  g 
me  about  a  forty  per  cent  egg  yield  in  January,  1904.  Th 
were  very  few  hens  in  any  kind  of  house  anywhei-e  do 
better  at  that  time. 

During  the  several  winters  covered  by  the  expenmc 
mentioned  my  fowls  were  cared  for  by  myself  when  at  hoi 
at  other  times  by  different  members  of  the  household,  nt 
of  whom  had  any  particular  interest  in  or  skill  in  feed 
fowls.  Our  one  rule  for  feeding  was  to  be  sure  that  the  h( 
had  an  abundance.  In  the  first  half  of  the  winter  I  had 
be  away  so  much  that  I  found  it  impossible  to  keep  aceur 
egg  records.  When  I  relied  on  others,  they  foi^t ;  and 
I  gave  up  thought  of  making  statistical  figures  comple 
concluding  that  circumstances  limited  me  to  general  dem( 
strations  of  a  few  leading  facts,  and  the  exact  results  possil 
in  cold  houses  and  comparison  of  these  with  results  in  otl 
houses  would  have  to  be  left  to  others.  My  trials  demc 
strated  that  hens  could  bo  kept  healthy  and  giving  avers 
good  egg  yields  in  cold,  open  houses.  So  far  as  I  coi 
judge,  they  consumed  no  more  food  than  when  kept  in  wai 
houses,  though  theoretically  it  should  have  i-equired  more. 

Last  winter  the  only  item  of  experience  in  my  poult 
yard  having  a  further  bearing  on  this  subject  was  the  p< 
formance  of  a  pen  of  July-hatched  Single-combed  Wh 
Orpingtons.  These  were  put  in  ^n  old  poultry  house  tt 
ivas  slieatlied,  papered  and  covered  with  common  lapp 
siding  on  the  sides  and  with  shingles  on  the  roof.  The  fix: 
of  this  house  was  about  half  glass,  an  immovable  windo 
and  there  was  a  half-window  in  each  end,  the  door  being 
the  north-west  corner.  The  growth  of  an  apple  tree  nt 
the  bouse  had  forced  a  board  from  tlie  front  next  the  roi 
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an  opening  here  the  length  of  the  house  wide 
hrow  a  cat  through,"  The  weat  window  was 
winter.  The  pullets  in  this  house  had  been 
'aiiuary,  and,  as  I  was  expecting  to. ship  them 
kept  no  record  of  their  laying.  The  buyer 
them;  l»it,  as  I  still  intended  to  let  them  go, 
eeks  had  passed  with  no  records  kept,  we  let 
g  unrecorded.  Through  January,  February 
Gse  pultetit,  nine  in  number,  laid  rarely  less 
fs  a  day,  and  often  nine  for  several  daya  in  suc- 
rly  all  their  combs  were  somewhat  frosted,  and 
le  male  at  one  time  quite  badly  frosted, 
at  use  n'as  it  to  demonsti-ate  that  warm  houses 
al  to  egg  production,  and  that  hens  can  be  kept 
■oductive  in  very  cold  houses? 
le  extreme,  giving  my  fowls  houses  that  were 
to  show  more  convincingly,  by  extreme  illus- 
f&rm  houses,  which  are  more  expensive  to  con- 
|uire  more  careful  attention  to  operate,  were 

essential.  My  tests,  though  not  furnishing 
ihow  conclusively  that  egg  production  is  not 
[>endent  upon  "  spring"  conditions ;  and  that 
house  for  poultry  ia  the  style  of  house  in  which 
ring  for  theni  can  be  reduced  to  the  minimum. 

connection  with  the  general  difflcultica  with 
*,  they  indicate  also  that  the  safest  and  moat 
practical  type  of  house  for  most  poultry  keep- 
e  that  is  so  constructed  that  it  does  not  require 

from  the  poultry  keeper  to  keep  conditions  in 

have  not  developed  what  is  the  best  conetruc- 
It  is  reasonable  to  a.ssume  that  a  little  better 
lan  I  have  used  would  be  better,  —  would  f^ord 
)!),  without  making  conditions  that  interfere 
y  renewal,  in  abundance,  of  supplies  of  fresh 

;  house  so  tightly  built  that  the  ventilation  ii\ 
and  one  so  open  that  the  teutperature  in  it  in 
;her  than  out  doora  in  extremest  cold  weather, 
ium  foiTu  of  cgflstruction  and  an  intermediate 
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in  methods  of  operation,  which  will  give  more  protection 
the  house  without  reducing  too  much  the  circulation  of  i 
in  it.  I  think  this  medium  form  of  construction  must 
mu<-h  nearer  the  cold  than  the  warm  plan  of  housing ;  I 
when  air  is  admitted  freely,  as  it,  should  be,  the  house  canr 
l>e  kept  very  warm ;  and  when  the  house  cannot  I)e  kt 
warm,  it  is  [superfluous  to  make  walls  tliick,  and  adds  ii 
necessarily  to  the  cost  of  construction.  A  wall  of  in 
boards  covered  with  a  good  building  )>a]>er  is  as  tight  as  if 
were  a  foot  thick.  If  a  house  is  built  with  tight  back,  er 
and  roof,  and  has  wide  doors  and  good-sized  windows 
front,  and  doors  and  windows  are  kept  open  as  much  as 
necessary  to  prevent  moisture  from  collecting  on  the  wa 
and  lower  side  of  roof,  the  air  will  be  good  in  that  hotii 
and  the  fowls  healthy  as  far  as  health  depends  on  good  a 
In  a  cold  climate,  such  a  house  will  be  cold,  —  not  as  cold 
outtiide,  but  still  a  cold  house. 

The  special  interest  farmers  have  in  this  plan  of  housi 
fowls  is  in  the  demonstration  it  niakes  of  the  fact  tliat  th( 
may  be  good  egg  production  in  a  cold  house;  and  that  <i 
need  not  despair  of  getting  eggs  in  winter  because  I 
l>oultry  houses  are  cold,  or  think  that  when  he  &ils  to  ^ 
cggM  in  winter  it  is  because  his  houses  are  cold.  On  m< 
fai'ms  at  present  the  poultry  houses  are  of  the  class  of  the 
I  use  ;  and  I  tind  a  great  many  farmers  have  been  under  t 
iinpreission  that  it  was  useless  to  put  forth  special  cffoi'ts 
get  winter  eggs  from  poultry  in  such  houses.  The  feet 
that  the  house  is  not  a  matter  of  prime  importance,  exct 
that  in  a  warm,  tight  house  that  is  kept  shut  np  too  Diu 
the  hens  are  more  likely  to  go  out  of  condition  and  fail 
lay  than  in  a  cold  house  ;  and,  again,  hens  that  do  lay  w 
in  a  warm  house  are  apt  to  become  debilitated  and  weak,  a 
unfit  for  future  usefulness  either  as  layers  or  breedere. 

The  thing  of  first  importance  in  the  production  of  wiiil 
eggs  is  to  have  the  fowls  ready  to  lay  about  the  Ijeginning 
winter ;  after  that,  the  point  of  greatest  importance  is  to  fe 
well.  These  are  the  things  without  which  you  cannot  get  eg 
until  they  are  full  grown.  Old  hens  do  not  lay  profital 
until  they  have  molted.     Both  puUeta  and  hens  in  layii 
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It  is  a  fact  which  any  one  who  has  the  upportunity  ai 
carets  to  take  the  trouble  can  caisily  demonstrate  for  himiie 
that  dwarfed  and  stunted  chickens  eat  as  much  as  well-gro 
ing,  hearty  chickens  of  the  satne  lots,  yet  liardly  show  ai 
increase  in  size,  while  the  others  are  growing  rapidly.  Ix)i 
after  the  thrifty  chickens  have  grown  out  of  all  coniparisi 
with  tbe  runts,  if  you  separate  them  you  may  Bnd  the  litl 
runts  eating  much  more  in  proportion  to  their  size  and  ra 
of  gro^rtti  than  the  others,  and  often  eating  actually  a-j  mui 
as  the  others.  Wliy  is  it?  Simply  because  digestion  ai 
a^imilation  are  imperfect.  The  chick  is  ill  nourished,  n 
becaiLse  it  does  not  get  enough  or  the  proper  variety  of  foo' 
but  because  its  system  does  not  do  its  work  projwrly.  Mui 
of  its  food  passes  through  it  undigested.  So  with  the  foi 
which  breathes  impure  air.  Its  functions  are  slu^sh.  i 
circulation  is  poor,  as  often  shown  in  the  chilled  comb  at 
the  general  air  of  listlessness.  It  is  reasonable  to  suppo; 
that  digestion,  too,  is  impaired,  and  the  fowl  get«  less  nou 
ishment  from  a  given  <|uantity  of  food  than  it  would  if  a 
functions  of  the  body  were  in  a  higher  state  of  activitj 
From  this  |)oint  of  view,  the  observation  that  hens  eat  r 
more,  and  may  eat  less,  in  cold  houses,  seems  worthy  ( 
some  credit ;  and  it  iHjgins  to  be  doubtful  whether  there 
actually,  as  theoretically  there  has  been,  an  economy  of  fot 
in  using  warm  houses. 

The  strongest  point  that  (»n  be  brought  against  the  i-ol 
bouse  for  poultry  is  that  it  is  not  suitable  for  fowls  wil 
large  combs  and  wattles  easily  affected  by  frost.  This  [kjii 
has  not  so  much  weight  with  fanners  in  this  State  as  in  placi 
where  Leghorn  and  Minorca  fowls  are  kept,  because  wbii 
eggs  are  wanted.  Here  most  of  the  fowls  on  the  farms  ai 
Plymouth  Rocks,  M'yandottes  or  Rhode  Island  Reds.  Tl 
combs  of  the  hens  of  these  breeds  are  not  easily  affected  li 
frost.  Many  of  the  male  birds  are  almost  as  easily  fixtst* 
as  Leghorns.  AVbere  only  a  few  males  are  needed  they  ta 
l>e  removed  to  wanner  quarters  on  very  cold  nights;  bi 
with  bii-ds  not  intended  for  exhibition,  or  for  sale  for  pm 
IKises  where  a  frosted  comb  would  count  against  them, 
would  let  the  comb  freeze  and  the  bird  lose  a  part  of  it.    i 
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way,  yet  on  the  whole  is  in 
f)ro|>erl_v  taken  care  of  after  tl 
eem  to  suffer  much,  the  con: 
drop  off,  and  the  bird  is  the 

frost  bite,  and  the  keeper 
1  care. 

foregoing  suggestion  to  thn 
loderately  large  combs,  and 
ould  not  advise  it  for   fowl 

if  px))ose4  would  ioae  niout  i 
I  keep  fowls  with  small  combs 
iki>  he  must  have  large-comb 

tho^e  least  nuaceptiblc  to 
icc  in  individual  birdw  in  thi 

nules  with  very  lai^c  coml 
rh  rei>e8fed]y  exposed  to  tein 
■n  maleij  and  many  males  w 
badly  frostbitten.  A  few  j 
eghorns  report  that  tlieir  Li 

lives  kept  in  sueh  houses  do 

combe  as  the  same  stock 
d  not  deny  that  they  may  b 
iditioQS  with  them  must  he  n 
n,  or  the  houses  were  not  a 
ascribing.  As  a  matter  of  i 
leal  of  trouble  where  the  wi 
iind  of  a  house  is  used  ;  anc 
ther  on  farms  or  elsewhere,  i 

Ikreed  for  small  combs.  Tl 
belief  that  the  largest  combec 
e  largest  coml>ed  males  the  i 
mce  the  most  useful  as  bre* 
)n  erroneous.  The  best-layi 
ad  cnmhs  so  small  that  the  d 
pullets  l)egan  to  Jay  was  oft 

I  have  never  found  the  size 
I  index  of  laying  capacity ;  i 
ive  had  large,  medium  and  ; 
1  degrees  of  productiveness  ii 
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but  one.  There  is  a  type  of  comb  most  conspicuous  in  Leg- 
horns and  other  large-combed  fowls,  but  found  in  all  classes 
of  fowls  but  those  having  very  small  combs,  that  I  believe  is 
a  sure  index  of  lack  of  vitality.  This  is  the  undeveloped 
comb  that  goes  with  a  i>eaked-looking  head  on  a  poorly  de- 
veloped bird.  It  is  small  to  medium  in  size,  and  shrivelled 
in  appearance.  The  small  comb  that  still  appears  to  be  fully 
developed  is  the  ideal  comb  for  the  fowls  of  the  practical 
poultryman ;  and  if  he  breeds  for  such  combs  on  his  fowls 
and  for  general  hardiness,  he  will  soon  have  stock  of  which 
both  males  and  females  are  adapted  to  the  cold  house  in 
practice. 

I  have  gone  thus  at  length  into  this  matter  of  size  of 
comb,  because  the  fact  that  in  a  cold  house  in  this  climate 
the  temperature  will  go  lower  than  is  safe  for  most  large- 
combed  males  is  the  one  serious  objection  to  cold  houses. 
The  other  objections  cannot  be  maintained  against  a  test,  but 
the  cold  house  is  not  a  house  for  a  male  with  an  easily  frosted 
comb. 

The  characteristic  feature  of  the  cold,  thoroughly  venti- 
lated poultry  house  is  not  so  much  in  the  method  of  con- 
struction as  in  operation.  By  opening  doors  and  windows, 
any  house  can  be  made  a  cold  poultry  house.  A  good  many 
houses  built  for  warmth  are  now  being  used  as  cold  houses. 
If  the  owners  had  to  build  over  again,  they  would  build  less 
expensively ;  for  there  is  no  need  of  making  special  efforts 
to  have  a  building  very  warm,  when  the  windows  are  to  be 
always  open. 

The  cold  poultry  house  may  be  of  almost  any  design  or 
style  desired,  except'  that  ventilation  should  be  from  the 
front  of  the  hoase  and  the  roosts  at  the  rear ;  for  the  philos- 
ophy of  cold  housing  is  not  to  expose  the  fowjs,  as  much  as 
possible,  but  to  strike  the  degree  of  protection  which  is 
sufficient  for  the  fowls  and  least  trouble  to  the  keeper. 

With  this  article  I  give  the  plans  of  the  houses  I  have 
described.  These  are  houses  that  suit  me  for  flocks  of  the 
numbers  kept  in  each,  and  houses  well  adapted  to  farm  poul- 
try keeping.  The  small  house,  if  made  with  close-fitting 
joints  on  the  back  and  half  way  forward  on  the  sides,  is  warm 
enough  for  the  breed  I  keep,  or  for  hens  of  the  American 
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breeds,  Plymouth  Rocks,  Wyandottes  and  Rhode  Island 
Reds.  The  larger  house,  unless  in  a  very  sheltered  loca- 
tion, is  better  to  be  tight  everywhere  but  in  front,  for  it  is  a 
higher  house,  and  the  heat  from  the  hens  makes  less  impres- 
sion in  it.  In  the  small  house  the  heat  from  a  dozen  large 
hens  has  a  very  perceptible  effect  on  the  temperature,  even 
in  zero  weather. 

In  conclusion,  let  me  briefly  enumerate  the  advantages  of 
cold  houses :  — 

1.  Economy  of  construction. 

2.  Economy  of  time  and  relief  from  close  attention  to 
ventilation. 

3.  Healthier  fowls. 

The  foregoing  are  the  positive  advantages.  As  to  results, 
we  may  say  :  — 

1.  That,  as  a  rule,  the  production  of  eggs  will  not  be  as 
good  as  in  warm  houses  that  are  carefully  operated,  but  will 
be  better  than  in  warm  houses  as  commonly  operated. 

2.  That  whether  the  difference  in  egg  production  in  a  warm 
house  can  be  uiade  enough  greater  to  pay  for  the  better  atten- 
tion and  the  greater  risks  of  disease  as  a  result  of  any  little 
slip  in  the  system,  is  a  question  for  each  individual  to  deter- 
mine for  himself.  Most  farmers  would  determine  in  favor 
of  the  cold  house,  because  it  leaves  them  more  free  to  look 
after  other  work. 

A  Final  Caution. 

The  cold  house,  though  it  has  advantages,  is  but  a  part  of 
a  system.  I  have  made  the  point  that  the  kind  of  house  is 
not  a  matter  of  prime  importance  ;  that  the  essential  things 
in  the  production  of  winter  eggs  were  :  — 

1.  To  have  pullets  and  hens  ready  to  lay  at  the  beginning 
of  winter. 

2.  To  feed  them  well. 

The  argument  for  the  cold  house  rests  on  the  proposition 
that  uniformity  of  temperature  and  dryness  in  the  house  are 
the  most  favorable  conditions  for  health  and  egg  production, 
and  that  these  are  more  surely  secured  by  most  people  in 
cold  houses  than  in  wann  ones. 

The  cold  house  is  simply  a  condition  for  the  hens,  and  a 
convenience  for  the  poultry  keeper. 
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COMMERCIAL  PORK  MAKING  AND  PIG  RAISING  IN 

NEW  ENGLAND. 


BY  A.  A.  SOUTIIWICK,    FARM  SUPERINTENDENT,    STATE   INSANE  ASYLUM, 

TAUNTON,    MASS. 


The  question  might  be  asked  why  we  should  engage  in 
this  industry  in  Massachusetts  and  New  England  generally, 
and  the  only  answer  can  be,  because  there  is  an  unlimited 
demand  for  the  products  of  this  immense  and  growing  in- 
dustry. Another  reason  is  that  our  climate  seems  to  be  an 
ideal  one  for  the  thrift  and  general  health  of  this  class  of  an- 
imals. Again,  I  am  most  happy  to  say  that  we  have  right 
here  the  best  grain-growing  location  in  the  world.  True, 
many  will  say  the  hired  help  problem  nmst  be  solved  before 
we  can  branch  out  very  much  in  carrying  out  an  idea  which 
would  probably  be  considered  an  experiment  with  most 
farmers.  To  the  doubting  minds  we  would  say,  make  a 
beginning,  and  the  problem  will  solve  itself. 

Breed. 

The  question  of  breed  is  certainly  an  important  one,  be- 
cause upon  this,  in  many  instances,  will  depend  the  value 
of  the  output.  In  a  general  way,  a  class  of  animals  never 
should  be  chosen  just  because  of  the  fancy  of  the  owner.  In 
every  instance  cater  to  the  tastes  of  your  patrons,  because  it 
is  through  them  that  your  bank  account  will  increase. 

The  hog,  throughout  the  west,  is  universally  termed  the 
mortgage  lifter ;  and  the  lard  hog^  so  called,  is  most  easily 
produced  by  the  hundreds  of  thousands ;  but  the  bacon  hog, 
the  animal  that  produces  the  high-priced  meat  for  our  lup- 
idly  growing  and  fastidious  population,  is  there  a  minus 
quantity.     This  being  the  case,  there  is  every  reason,  and 
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the  liest  reason,  for  leaving  out  the  lard  hog  in  our  experi- 
ment of  meat  production  here  in  the  east.  I  do  not  hesitate 
to  say  that  the  Yorkshire  is  pre-eminently  the  hog  for  the 
east,  because  of  the  unexcelled  quality  of  bacon  and  hams 
produced.  My  own  choice  of  breeds  would  Ife  the  Berkshire, 
at  once  equal  to  any  as  a  pasture  hog,  equal  to  the  best,  per- 
haps, for  the  fine  quality  of  bacon  and  ham  produced.  And 
this  animal  is  a  pretty  good  lard  hog,  broad,  and  with  thick 
pork  on  the  back  when  well  fed.  The  only  objection,  which 
is  in  reality  no  objection  at  all,  is  the  color,  which  is  black. 
No  one  ever  heard  a  customer  object  to  the  color  of  a  white 
hog,  but  this  cannot  be  said  of  the  black  ones.  So  I  say, 
once  again,  in  the  selection  of  breeds  choose  the  one  that 
your  customers  demand. 

We  all  have  our  likes  and  dislikes,  —  that  is  human  na- 
ture ;  and  so  for  this  reason  it  is  no  use  to  expect  that  every 
farmer,  although  he  may  have  all  the  requirements  to  per- 
fection so  far  as  location  and  surroundings  are  concerned, 
will  engage  in  hog  raising,  because  his  interest  is  not  in  that 
direction ;  and  I  would  say,  in  all  honesty,  if  one  is  not  in- 
terested, do  not  engage  in  this  business,  l)ecause  failure  will 
be  most  sure  to  follow. 

This  business  and  the  dairy  should  always  go  together, 
because,  as  the  feed  question  is  a  very  important  one,  milk 
from  the  cow,  when  possible,  will  produce  that  high  quality 
and  thrifty  condition  so  nmch  to  l)e  desired  in  the  young 
pig  when  he  is  about  ready  to  be  put  on  sale,  at  the  age  of 
from  six  to  eight  weeks.  The  high  price  and  demand  for 
cream  is  in  itself  sufficient  inducement  for  keeping  the  cows. 

Care. 

The  summer  care  of  hogs  is  a  comparatively  easy  prob- 
lem, but  it  is,  according  as  one  is  situated,  not  quite  so  easy 
in  winter.  Pasture  and  pure  water  are  the  perfection  of 
feed  for  summer ;  and  for  winter,  nice,  succulent  sugar 
beets,  raw,  early  cut  rowen  and  good  fresh  water,  with  a 
little  warm  slop  of  boiled-up  turnips,  cabbage  or  squash  and 
a  little  skimmed  milk,  are  just  right  for  the  breeding  sows, 
small  pigs  and  grooving  shotes,  with  a  little  addition  of  corn 
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and  ground  grain,  as  barley,  oats  and  oum,  and  a  littl 
the  best  quality  of  wheat  bran,  for  the  pigs  that  are  nea 
the  dressing-off  period.  Some  two  or  three  weeks  b* 
killing  time,  eliminate  turnips,  cabliage  and  squash  froiu 
ration. 

There  is  sale  for  SDiall  piga  in  every  neighborhood,  e 
cially  in  spring,  and  these  pay  the  best  of  any  part  of 
businei^s ;  but  the  left-overs  will  go  to  pasture,  and  will 
most  acceptably  in  the  &I1.  Many  a  farmer  will  say, 
what  extent  shall  I  go  into  this  new  departui'e?  Anc 
such  I  would  say.  Plan  to  have  a  carload  on  hand  after  j 
plying  your  neighbors  with  small  pigs.  After  knowing 
the  business  goes,  then  plan  accordingly.  A  carload, 
deck,  is  from  fifty  to  fifty-five  pigs,  that  will  dress  from 
hundred  and  fifty  to  two  hundred  pounds  each.  Three  ai 
of  grass  —  not  old,  dried-up  stubble  —  and  an  acre  of  i 
will  feed  a  carload  of  pigs  throughout  the  season.  An> 
the  good  English  grasses  are  all  right,  though  clover  is 
exoellence,  if  po^^sible.  Grass  four  inches  high  is  perf 
and  it  should  not  be  allowed  to  get  l>cyond  this.  If  the  i 
son  is  perfect  and  the  growth  rapid,  turn  in  extra  st 
to  keep  it  down,  and  remove  when  fed  off  sufficiently, 
short  periods  of  drought  come  on,  try  to  irrigate,  if  po 
ble.  The  acre  of  rape  should  be  at  one  side,  and  dividei 
the  pigs  can  feed  off  the  two  lialves  alternately  once  in  ab 
ten  da^'s.  This  must  be  left  out  of  the  feed  some  th 
weeks  before  killing  time.  Mud  holes  and  wallows  ni 
not  be  allowed  in  the  pasture,  but  a  trough  of  clear,  ninn 
water,  and  a  shallow  tank  of  water  set  on  a  plank  platfoi 
into  which  the  pigs  can  step  easily  and  cool  off,  are  indisp 
sable.  This  arrangement  should  l)e  beside  a  fence,  wh 
the  waste  water  can  escape.  Every  pig  that  goes  to  past 
must  have  a  ring  in  his  nose,  then  the  j)erfeet  pasture  i 
be  preserved  during  the  season.  An  exception  to  t 
might  be  useful  where  a  wood  lot  has  lieen  cut  off,  and  il 
desirable  to  bring  the  land  into  tillage,  A  hundred  ei^ 
weeks-old  pigs,  well  cared  for,  will  fis  this  piece  of  slir 
land  in  an  incredibly  short  sjwce  of  time. 
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Influence  of  Heredity. 

In  the  pig  business  heredity  plays  an  important  part,  very 
much  more  so  than  the  majority  of  farmers  are  aware  of; 
and  perhaps  the  best  and  most  valuable  example  of  this  is 
noticed  in  the  disposition  of  the  brood  sow.  The  quality  of 
good  nature  is  just  as  certainly  and  accurately  transmitted 
to  the  offspring  as  are  the  valuable  qualities  of  the  horse 
transmitted  to  the  young  colt.  It  is  an  impossibility,  in  a 
large  herd,  to  have  every  sow  good-natured  at  farrowing 
time  ;  but  it  is  easy  enough  to  have  the  cases  of  bad  temper 
so  far  apart  that  any  occurrence  of  this  kind  is  not  worth 
mentioning.  There  may  be  extenuating  circumstances  that 
might  cause  a  valuable  sow  to  behave  unbecomingly,  but 
this  should  not  be  sufficient  reason  for  discai*ding  her  or  her 
pigs  for  breeders.  If  a  sow  is  cross  two  litters  in  succession, 
dispose  of  her  without  hesitation,  and  do  not  retain  any  of 
her  pigs  for  breeders.  The  perfect  mother  bunches  her 
brood  in  a  remote  corner  of  the  pen,  and  settles  herself  some 
feet  from  them.  Prize  such  litters  highly,  and  save  every 
pig  for  breeders,  especially  if  they  are  good  ones.  Hardly 
a  day  passes  without  some  seeker  after  knowledge  asks  the 
question.  How  long  do  you  keep  both  sows  and  boars  for 
breeders  ?  And  I  invariably  answer,  As  long  as  they  do  well. 
We  have  a  pair  of  thoroughbred  Yorkshires  that  have  pro- 
duced five  hundred  dollars*  worth  of  pigs  since  we  have  had 
them  ;  and  the  remarkable  thing  about  it  is,  that  they  never 
have  produced  a  poor  one.  They  are  five  years  old,  and  I 
think  the  last  litter,  which  we  now  have  on  hand,  is  the  best 
of  any  yet.  It  is  easier  to  raise  ten  good  sows  than  one 
good  boar,  and  we  meet  a  great  many  farmers  who  under- 
stand this.  Select  this  animal  from  a  litter  whose  ancestors 
are  noted  for  the  good  qualities  that  should  be  combined  in 
the  perfect  hog.  Look  for  one  that  is  as  good  over  the  hips 
as  over  the  shoulders.  You  will  not  find  this  kind  plentiful. 
Object  to  a  coarse,  heavy  head  in  the  young  boar,  but  a 
different  appearance  is  admissi1)le  in  the  aged  animal.  For 
myself,  I  do  not  object  at  all  to  some  length  of  nose,  pro- 
vided that  member  is  fine  ;  my  main  idea  being  tliat  a  good, 
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well-developed  and  rounded  body  behind  that  nose  is  of  very 
much  higher  imi)ortance.  The  boar  is  fit  for  service  at  eight 
months  old,  and  the  sow  can  produce  her  fii'st  litter  at  twelve 
months  old. 

Diseases. 

The  diseases  which  trouble  the  pig  grower  are  compara- 
tively few,  and  he  can  be  reasonably  safe  from  loss  by  keej)- 
ing  close  watch  of  sanitary  conditions.  Do  not  compel  the 
pigs  to  lie  in  wet,  muddy  nests  over  night ;  and  never  let  an 
animal  get  chilled,  because  pneumonia  is  just  as  likely  to 
attack  the  pig  as  the  human  subject,  and,  although  the  case 
is  quite  liable  to  recover,  it  is  an  unfavorable  stat«  of  things, 
and  not  wanted.  The  most  to  be  dreaded  of  all  the  diseases 
is  swine  plague  or  hog  cholera.  First  of  all,  do  not  allow 
any  one  to  come  about  your  premises  who  has  been  where 
this  exists.  When  it  occurs,  if  the  animals  are  in  pens, 
wash  the  sides  and  floor  with  a  saturated  solution  of  sulfate 
of  iron,  and  fumigate  thoroughly  every  day  with  burning 
tar  and  brimstone.  The  fumes  will  not  affect  the  animals,  as 
the  smudge  will  not  be  likely  to  settle  in  the  pens.  Feed 
charred  corn,  plenty  of  charcoal,  and  keep  a  fresh  supply  of 
coal  ashes  in  the  pens  or  pasture  all  the  time.  With  rea- 
sonable care,  disease  of  any  kind  need  not  be  feared  very 
much. 

Small  pigs  at  three  weeks  old  or  thereabouts  are  some- 
times affected  with  looseness  of  the  bowels.  This  is  a  natu- 
ral condition  with  all  young  creatures,  and,  so  far  as  I  can 
see,  does  no  hann  unless  the  trouble  finally  affects  the  phys- 
ical condition  of  the  young  creature.  The  cause  of  this  un- 
favorable feature  is  easily  noticed  as  due  to  a  variety  of 
causes.  The  presence  of  some  foreign  sul)stance  very  un- 
favorably affects  the  delicate  mucous  lining  of  the  intestines, 
and  the  resultant  inflammation  appears  in  the  disagreeable 
looseness  of  the  bowels.  This  condition  causes  more  or  less 
fever,  and  the  young  things  will  be  noticed  sipping  the  filthy 
liquid  about  the  pen.  Also  they  will  root  about  the  walls 
for  any  old,  filthy,  dried-on  material  that  they  can  find  to 
swallow.  Fortunately,  this  condition  does  not  last  very  long ; 
and,  if  the  surroundings  can  be  immediately  changed  to  the 
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fresh,  sanitary  conditions  necessary,  not  much  loss  will  n 
If  the  sow  cannot  be  moved  to  a  perfectly  clean  ])en, 
the  oJd  qiiftrters  perfectly  clean,  and  keep  them  so  for  ( 
days.  At  any  rate  do  not  allow  the  young  pigs  to  drii 
take  any  filthy  matter  into  the  stomach.  Keep  coDi^tf 
fresh  sod  and  fi-esh  coal  ashes  in  suuh  pens.  Occasions 
sow  is  too  milky,  and  the  young  pigs  get  overfed  ;  but 
seems  to  do  little  harm  in  the  long  run.  The  best  cond 
that  can  jiossibly  come  to  these  young  pigs  is  to  get  I 
out  in  the  open  air  and  sunlight,  and  on  the  fresh  gro 
It  may  be  considered  that  unusual  space  has  been  give 
this  portion  of  the  subject ;  but  if  one  can  judge  from 
frequency  of  complaints  so  f&r  this  season,  this  poor  co 
tion  of  the  sntall  pigs  is  a  very  serious  one. 

Show  Animals  and  THOROiroimREDS. 

The  finest  jMgs,  in  fact,  the  «Uow  animals,  are  raised  i 
ing  the  summer,  giving  them  free  access  to  as  much  var 
<if  range  as  [lossible ;  furnishing  them  with  a  trough  by  th 
selves,  whei'c  they  can  consume  plenty  of  milky  swill ; 
every  morning  early  treat  them  to  nix  quarts  of  old  con 
every  hundred  pigs.  Customers  will  not  complain  at 
price  of  these  pigs,  whatever  that  may  I>e. 

The  breeding  of  thoroughbreds  is  a  business  by  itself, 
should  not, be  undertaken  by  any  one  who  cannot  be  etrii 
honest  in  keeping  his  records  straight,  and  who  is  not  w 
ing  to  go  outside  for  fresh  stock  every  little  while.  I 
scientific  work,  and  i-equires  keen  judgment  to  decide  w 
really  constitutes  a  first-class  animal.  One  must  be  an 
pert  in  order  to  mate  up  the  Berkahires  to  get  the  most ; 
isfactory  results.  It  has  been  some  twenty-five  years  si 
my  own  experience  with  the  breed,  and  I  am  truly  sorrj 
sec  so  many  coarse  heads  among  some  of  the  highe^t-pri 
animals.  The  subject  of  crossing  breeds  should  not  be 
nored,  because  many  a  neighIx>rhood  is  well  stocked  ^ 
good  ordinary  hogs,  which  can  produce  very  satisfactory  i 
paying  results  by  simply  introducing  a  thoroughbred  boar 
high  individual  excellence.  The  most  sensible  course  Ut 
followed  wouhl  l>e  to  use  the  stock  as  it  is  found  in  a  nei| 
borhood,  and  gradually  introduce  a  l>ett«r  foundation, 
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harvested  eighty  tons  of  the  best  hay  he  ever  saw  storot] 
and,  said  he,  "  I  have  no  use  for  it  whatever,  so  I  put  it  <i 
the  market,  and  every  ton  brings  twenty  dollars.  My  hog 
wtiich  I  am  obliged  to  keep  to  clean  up  refuc^e,  are  responsilt 
for  this  condition  of  things  on  my  place."  This  Ls  only  o^ 
of  many  instances  where  hogs  are  proving  a  very  remuoeratii 
adjunct  in  the  farm  economy. 

Accommodations. 

As  for  accoramodationa,  start  in  with  what  you  have,  an 
if  you  are  prospered,  you  will  feel  encouraged  to  arrang 
more  comfortably.  Ten  good  bnwd  sows  and  a  boar  is 
reasonable  nmuber  to  start  with.  Some  one  will  say  it  wi 
not  do  to  count  your  chickens  before  they  are  hatched  ;  bu 
with  reasonable  success  th'ia  outfit  ought  to  produce  one  hur 
dred  good  pigs  every  time  the  sows  breed.  This  8easi> 
Yorkshire  sows  have  produced  remai'kably  large  litters,  — 
in  almost  every  instance  from  twelve  to  twenty.  With  ver 
good  care  and  plenty  of  milk,  every  pig  could  be  raised  i 
the  sow  has  a  good  teat  for  each  one.  Almost  every  ^'c^ 
England  farm  has  its  variety  of  buildings  and  sheds,  an< 
with  a  little  good  calculation  and  ingenuity  good  quarter 
can  be  arranged  for  the  winter  season.  If  it  were  only  pos 
sible  to  get  farmers  to  realize  that  it  is  not  at  all  necessarj 
to  have  expensive  quarters  in  order  to  get  the  best  results 
we  should  hear  of  more  successes  and  less  of  failures.  Neat 
well-arranged  quarters  are  to  lie  advocated ;  but  somethinj 
of  a  more  primitive  nature  is  preferable  to  a  heavy  debt  a 
the  start.  Let  the  idea  of  perfect  comfort  predominate  ii 
every  artangemcnt  that  is  made. 

As  farrowing  time  approaches,  be  sure  the  sow  is  in  a  pei 
with  a  good  strong  rail  or  plank  around  the  sides,  standing 
out  some  lifteen  inches,  and  a  foot  from  the  floor.  A  care 
less  mother  will  lose  some  pigs.,  the  best  you  can  do.  Shotili 
the  sow  be  cross,  remove  the  pigs  as  they  come,  to  some  ver; 
dry  and  warm  receptacle.  About  as  good  and  convenien 
an  arrangement  as  ean  be  made  is  to  fill  a  large  can  with  ho 
water,  stand  it  in  the  middle  of  a  box,  wrap  about  it  enotigl 
bags  or  old  bkinkets  so  the  pigs  will  not  be  in  dangor  froii 
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let  the  little  fellows  occupy  this  till  tb«  sow 
od-naturedly,  which  perhaps  may  be  after  two 
been  bom,  perhaps  not  till  she  is  through,  and 
•es  in  three  or  four  days.  After  a  reasonable 
g  ones  must  have  some  nourishment,  and  the 
arefully  placed  on  her  side  and  held  down  till 
3  have  filled  themselves.  Many  advocate  the 
ceding  the  sow  till  the  pigs  are  twenty-four 
I  the  plan  works  all  right ;  but  a  little  warm 
:  will  do  no  harm.  Great  care  should  be  taken 
d  the  sow  for  the  first  two  weeks. 

Arrangement  of  Plant. 
less  goes  well,  many  fanners  will  feel  encour- 
lue,  and  the  question  of  a  well-arranged  plant 

for  consideration.  Opinions  will  differ  as  to 
«tter,  all  things  considered,  —  one  or  two  very 
i,  or  a  number  of  smaller  ones  systematically 
;he  effect  when  viewed  from  a  distance  will  be 
ith  plans  have  their  advantages,  and  both  can 
successfully.  The  colony  of  small  buildings 
tage  if  disease  of  any  kind  breaks  out,  because 
obably  not  more  than  one  lot  would  be  affected, 
er  this  isolation  of  great  value.  The  work  of 
!rd  of  «iy  size  would  be  less  in  a  long  building ; 
3uld  not  be  very  muoh  difference  with  either 
tarted.  Buildings  of  any  considerable  magni- 
efer  to  the  winter  management  of  the  stock. 
r  building  is  thought  best,  arrange  the  pens  on 
in  alleyway  six  feet  wide,  with  a  track  in  the 
jwill  tank.  The  pens  should  bo  about  ten  feet 
;h  all  these  dimensions  can  be  changed  to  suit 
the  owner.  The  floor  can  be  of  any  material, 
satisfactory  I  have  tried  is  to  pave  with  brick, 
brick  are  all  right,  and  sometimes  can  be  got> 
king.  In  cold  weather  enough  bedding  must  be 
the  animals  off  the  floor.  The  hoof  of  the  hog  is 
ind  will  cut  through  concrete  floors  in  a  very 

Plank  floors  must  be  replaced  too  often.     If 
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the  small  buildings  are  thought  to  be  preferable,  about  ten 
by  sixteen  feet,  with  single  roof,  is  a  good  size.  These  build- 
ings can  have  plank  floors,  sufficiently  off  the  ground  to  allow 
cats  to  move  freely  about  underneath,  because  rats  and  mice 
will  trouble  more  or  less,  unless  a  few  good  cats  are  kept. 
With  this  precaution,  little  trouble  may  be  anticipated  from 
this  source.  This  set  of  buildings  can  be  so  arranged  as  to 
give  the  premises  a  very  pleasing  appearance.  Arranged 
one  after  the  other  in  a  straight  line,  and  about  six  feet 
apart,  the  work  of  caring  for  the  stock  would  not  be  pleas- 
ant, of  course,  in  snow  storms  ;  but,  aside  from  this,  the  plan 
would  work  well.  For  high-priced  stock  I  like  this  plan 
much  the  best.  They  can  be  made  more  comfortable,  and 
in  case  of  disease  the  loss  would  be  reduced  to  the  minimum. 
Free  ventilation  is  an  absolute  necessity.  Plenty  of  sunli^t 
should  be  admitted. 

Winter  Feeding. 

The  summer  pork  will  not  cost  much,  but  in  winter  quite 
an  amount  of  feed  nmst  be  provided.  I  heard  a  fanner  once 
make  the  remark — and  he  was  a  man  who  knew  what  he  was 
saying — that,  with  com  at  a  dollar  a  bushel  and  pork  at 
seven  cents  a  pound,  it  paid  well  to  keep  hogs.  There  are 
so  many  circumstances  and  such  a  variety  of  conditions 
under  which  this  class  of  stock  is  kept,  that  instances  could 
be  cited  where  the  meat  would  cost  double  what  it  would  sell 
for.  Enterprising  farmers  will  produce  the  greater  part  of 
the  feed  consumed,  and  this  should  be  charged  to  the  busi- 
ness at  what  it  has  cost  to  produce  it.  Very  much  of  the 
feed  that  a  pig  has  consumed  up  to  five  months  old  does  not 
stand  for  any  value  at  all. 

Crrr  Sw^LL. 

A  word  in  regard  to  city  swill,  so  called.  Men  of  the 
soundest  judgment  do  not  hesitate  to  say  that  this  is  the  best 
material  for  gi'owing  the  pig ;  and  I  think  there  is  no  doubt 
as  to  the  correctness  of  the  statement.  The  manner  of  feed- 
ing it  is  in  too  many  cases  wrong,  and  some  of  it  is  not  worth 
the  hauling ;  but  that  collected  from  hotels,  large  boarding 
bouses  and  the  like  is  the  best  of  hog  feed.     Just  before  feed- 
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be  treated  n'ith  just  ucalding  water  sufficient 
lass.  It  is  of  importance  to  consider  the  teni- 
ae feed.  It  may  be  all  rigbt  to  feed  cold 
)ften  hear  of  outbreaks  of  disease  that  can  be 

to  the  faulty  condition  of  the  feed.  During 
y  years,  which  has  been  almost  continuous,  in 
m,  disease  lias  not  troubled  in  any  form,  and  I 
t>er  of  feeding  cold  swill  at  any  time.     This 

be  a  safe  method  to  follow,  but  I  doubt  not 

I  cold  swill  are  equally  successful,  and  in  this 
is  own  judge  as  to  the  safety  of  the  course  to 

When  to  sell. 
olid,  satisfactory  income  will  depend  upon  the 
pigs  being  fed.  If  a  pig  is  kept  eight  months 
good  results  should  have  been  obtained  in  six, 
t  anything  as  good  as  it  should  be.  A  pair  of 
Berkshires,  botli  liarrows,  fed  on  good  growing 
Gnishing'off  the  la^t  three  weeks  of  a.s  good 
lid  give  them,  dressed  four  hundred  and  five 
months  old.  This  is  no  enonnous  weight,  and 
be  cited  of  very  much  larger  weight  at  this 
quality  was  perfect,  and  the  price  obtained  was 

II  is  a  nice  question  to  decide.  As  a  rule,  I 
i)eHt  when  the  pigs  are  ready  and  a  customer 
but  sometimes  a  delay  of  a  few  days  might 
dred  and  fifty  dollars  moi-e  on  a  carload.  On 
1,  some  disease  might  break  out,  and  sjh)!!  the 
So  the  owner  must  be  hu  own  judge  in  the 
le  pigs  are  just  the  right  weight  and  quality, 

weeks'  gain  might  be  detrimental  to  a  prolit- 
Dse  watch  of  market  conditions  and  good  judg. 
)e8t  guides. 

Fencing. 
of  fencing  is  worth  considering.     If  a  field  of 
res  is  well  fenced  with  a  stone  wall,  the  pigs 
liieir  place ;  but  if  larger  fields  must  be  divided, 
ig  superior  to  woven  wire  three  feet  high.    An 
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excellent  thing  to  do,  when  sweet  com  gets  well  filled  out  and 
in  the  milk  is  to  drive  along  this  fence  with  a  small  load,  and 
throw  in  about  two  stalks  to  each  pig.  The  corn  is  much  rel- 
ished, and  they  seem  to  chew  the  stalk  for  the  juice. 

It  goes  without  saying  that  the  writer  is  interested  in  this 
pleasant  and  profitable  branch  of  farming,  and  has  made  this 
class  of  stock  a  life-long  study  ;  and,  although  a  despised  ani- 
mal, the  hog  is  a  very  interesting  thing  in  nature.  No  two 
are  alike  in  disposition  and  peculiarities,  and  a  new  set  of 
ideas  must  be  studied  up  for  the  management  of  each. 

I  look  for  increasing  interest  along  this  profitable  line  of 
farming,  although  I  appreciate  the  strong  hold  of  the  two 
rival  industries,  —  dairy  and  poultry  farming.  There  is 
room  for  all  of  them,  and  plenty  of  chance  for  improve- 
ment. 
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CLEAN  MILK:  SDGOESTIONS  FOR  THE  AVERAGE 

PRODUCER. 


BY    P.    M.    IIAKWOOD,    GENERAL   A«ENT,    STATE   DAIRY   BUREAU. 


Milk  has  been  truly  termed  '*  the  world's  first  food."  The 
importance  of  a  pure,  clean  article  can  hardly  be  over- 
estimated. The  health,  happiness,  vigor  and  prosperity  of 
a  people  are  in  no  small  degree  dependent  upon  the  food 
consumed,  and  especially  is  this  true  of  the  food  of  children, 
who  ai'e  later  to  become  the  men  and  women  of  the  nation. 

As  secreted  from  the  udder  of  the  healthy  animal,  milk  is 
in  perfect  condition.  In  the  case  of  cow's  milk,  the  calf 
roaming  in  clean  pasture  with  its  mother  has  a  monopoly  on 
the  perfect  ailicle.  The  troubles  which  come  to  milk  most 
frequently  come  from  without,  and  are  attendant  upon  arti- 
ficial conditions.  These  conditions  begin  with  the  housing 
of  the  animals,  and  do  not  end  until  the  prodjuct  is  finally 
consumed  as  food.  Added  to  this  is  the  present  artificial 
method  of  rearing  babies  on  cow's  milk. 

The  changes  which  take  place  in  milk  are  usually  (»used 
by  the  presence  and  development  of  certain  micro-organisms, 
vegetable  in  their  nature,  known  as  l)acteria;  for  example, 
the  lactic  bacteria  which  cause  souring.  Milk  also  serves 
as  a  medium  for  the  conveyance  of  other  forms,  known  as 
pathogenic  bacteria,  all  of  which  do  not  multiply  in  the 
milk,  but  produce  diseases,  such  as  tuberculosis,  typhoid 
fever,  scarlet  fever,  etc. 

The  bactei-ia  which  cause  changes  in  the  milk  itself  multiply 
with  great  rapidity  after  the  milk  is  a  few  hours  old,  at  cer- 
tain temperatures.  For  instance,  the  bacteria  which  cause 
ordinary  souring  multiply  most  rapidly  at  about  70°  F.  to 
S(P  F.,  and  still  others,  though  more  slowly,  at  about  50°  F. 
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The  latter  are  perhaps  most  to  be  dreaded,  as  they  are  sup- 
posed to  be  the  ones  responsible  for  certain  fonus  of  toxic 
poisoning. 

Bacteria  get  into  milk  by  riding  on  dirt  or  any  foreign 
substance  ;  therefore,  the  simple  way  to  keep  milk  bacteria- 
free  is  to  keep  it  cleaii.  This,  however,  is  not  entirely  pos- 
sible, but  it  is  possible  to  reduce  contamination  to  the  lowest 
terms,  and  then  by  reduction  of  temperature  place  the  few 
bacteria  present  under  conditions  where  multiplication  be- 
comes greatly  retarded,  —  40^  F.  or  below ;  then,  by  holding 
the  milk  at  that  temperature,  and  by  keeping  it  sealed  until 
ready  to  use,  man's  duty  to  himself  and  his  fellows  has  been 
done  so  far  as  this  milk  is  concerned.  Milk  or  cream  thus 
handled  will  keep  perfectly  as  long  as  needed. 

Milk  cannot  be  in  perfect  condition  if  the  cows  are  dis- 
eased, or  if  the  cows,  milk  utensils  and  milk  room  are 
handled  or  the  milk  distributed  by  one  who  has  the  care  of 
sick  persons,  or  is  sick  or  convalescent  from  contagious  dis- 
ease himself.  Neither  can  it  be  in  perfect  condition  if  the 
milkers  are  not  cleanly  in  their  habits,  milking  always  with 
clean,  dry  hands ;  or  if  food  or  bedding  is  shaken  so  as  to 
fill  the  air  of  the  stable  with  dust  at  or  near  tlie  time  of  milk- 
ing ;  or  if  the  flanks  and  udder  of  the  cow  are  not  clean,  and 
damp  enough  to  prevent  any  material  from  loosening  during 
the  process  of  milking  and  falling  into  the  pail.  Extra  pre- 
caution may  be  taken  by  drawing  a  few  streams  of  the  first 
milk  into  the  gutter,  thus  cleaning  the  inside  of  the  toat  of 
the  stabled  cow,  and  at  the  same  time  making  sure  that  there 
is  no  udder  trouble,  garget  or  bloody  milk  in  any  of  the 
quarters  ;  also  by  milking  through  a  pad  of  sterilized  cotton, 
though  the  milk  can  be  strained  through  such  a  pad  at  a  later 
stage,  if  the  producer  so  prefers.  The  great  advantage  of 
milking  through  the  pad  is  that  the  milk  is  sealed  as  soon  as 
drawn,  and  is  thus  secured  from  contamination  of  any  sort 
that  might  by  any  chance  whatever  be  present  in  the  stable. 
The  milk  when  drawn  must  be  removed  at  once  from  the 
stable  to  the  milk  room,  which  should  be  well  lighted,  sweet 
and  clean,  and  so  arranged  that  flies  can  be  kept  out.  The 
utensils  in  this  room  must  be  sterilized  each  time  before 
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using,  —  steam  or  hot  water  and  sunlight  will  do  this.  Most 
producers  find  that  an  aerator  is  a  good  tiling  to  aid  in  quick 
cooling y  and  for  removing  any  taint  in  milk  that  may  be  pres- 
ent through  food  or  otherwise.  Once  cooled  below  40^  F., 
the  milk  vessels  should  be  sealed  and  the  milk  kept  unex- 
l)osed  until  time  for  use.  Perhaps  there  is  no  matter  con- 
nected with  the  handling  of  market  milk  of  greater  importance 
than  quick  and  thorough  cooling. 

Of  course  the  healthy  cow  involves  good  food,  pure  water, 
well-ventilated  stables  and  general  sanitary  surroundings, 
and  the  permanency  or  success  of  the  business  of  milk  pro- 
duction involves  convenience  of  arrangement  and  constant 
vigilance.  These  do  not  necessarily  involve  expensive  out- 
lays in  cash,  though  it  is  admitted  that  there  is  a  severe 
demand  upon  energy,  and  often  a  change  of  old-time  routine 
and  habits.  If  the  head  of  the  establishment  is  all  right  in 
his  ideas  and  habits,  and  puts  his  energy  and  personality  into 
his  business,  the  result  may  be  far  in  advance  of  that  attained 
by  the  idealist,  who  depends  more  largely  upon  his  money 
and  entirely  upon  his  hired  help. 

The  bulk  of  the  milk  consumed  in  our  markets  at  the  pres- 
ent time  is  made  by  the  so-called  average  &rmer,  —  a  man 
of  limited  means,  and  dependent  upon  the  success  of  his 
business  for  his  living.  To  him  the  various  demands  which 
are  from  time  to  time  coming  up  mean  much.  He  cannot 
afford  mistakes ;  he  cannot  afford  unnecessary  outkiys.  But 
the  public  must  be  protected,  and  it  is  the  farmer's  duty  to 
study  the  short  road  to  the  accomplishment  of  this  by  first 
adopting  the  essentials  and  afterwards  adding  the  embellish- 
ments, as  his  trade  demands  and  his  means  will  allow.  But 
be  it  ever  remembered  that  the  production  of  a  practically 
clean  milk  is  in  itself  not  a  prohibitively  expensive  operation. 
It  is  the  purpose  of  this  article  to  encourage  and  if  possible 
help  the  average  dairyman,  believing  that  the  persistent 
producer  of  unsanitary  milk  must  of  necessity  ultimately 
drop  the  business,  and  the  fancy  farmer,  so  called,  can  take 
care  of  himself. 

In  order  to  appreciate  the  present  situation  in  which  the 
average  milk  producer,  i.e.,  the  man  who  sells  his  milk  to 
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contractors  and  peddlers,  finds  himself,  let  us  briefly  review 
the  evolution  of  the  milk  business.  Fifty  years  ago  the  New 
England  farmer  did  everything  at  home,  and  got  all  there 
was  in  the  business  up  to  the  point  of  selling  his  product, 
then  mainly  cheese  or  butter,  to  the  local  storekeeper  or 
country  merchant,  and  those  farmers  near  cities  and  towns 
selling  milk  either  direct  to  the  consumer  or  sometimes  to 
the  peddler.  In  the  sixties,  cheese  factories  sprang  up, 
taking  the  burden  of  cheese  making  from  the  &rmhouse, 
thus  relieving  the  farmer,  and  especially  the  farmer's  wife, 
of  much  hard  work.  Up  to  this  time  the  farmer  was  not 
only  the  manufacturer  of  his  own  cheese  and  butter,  but 
also  raised  all  his  grain,  and  made  a  large  amount  of 
pork  by  keeping  hogs  fed  upon  the  by-products,  whey  and 
skim  milk.  This  establishment  of  cheese  factories  was  the 
first  step  towards  concentration  in  dairying  in  th^  districts 
now  covered  by  the  milk  contractors.  The  seventies  saw  the 
introduction  of  creameries,  the  cheese  business  being  driven 
to  the  west.  At  this  time  the  Boston  milk  contractors  began 
to  reach  out  sixty  or  more  miles  for  their  supply.  The 
creameries,  therefore,  within  that  radius,  except  in  a  few 
isolated  instances,  were  short-lived,  and  one  by  one  they  are 
dropping  out  all  over  the  State,  New  York  City  drawing 
milk  from  southwestern  Berkshire,  and  Boston  from  the  rest 
of  the  State,  aside  from  the  local  consumption  by  our  grow- 
ing cities  and  towns. 

The  business  of  the  Massachusetts  dairyman  has  under- 
gone a  wonderful  change,  —  a  change  as  complete  in  its  way 
as  the  business  of  shoe-making,  in  its  transformation  from 
the  isolated  cobbler  in  his  little  house  at  the  cross  roads  to 
the  great  fectories  in  Lynn,  Brockton  and  elsewhere.  Dairy- 
ing has  followed  the  trend  of  every  industry,  viz.,  towards 
concentration  and  specialization.  On  the  farms  where  once 
flourished  cheese  making,  butter  making,  swine  fattening, 
beef  fattening  and  the  slaughterhouse,  where  also  wheat  for 
the  family  and  grain  for  the  animals  were  raised,  and  the 
flour  bolted  and  the  grain  ground  at  the  near-by  grist  mill, 
and  where  great  manure  piles  were  the  result  of  feeding  by- 
products,— all  have  given  place  to  the  modern  milk  pro- 
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ducer,  who  spends  his  energies  in  raising  grass  and  clover 
for  hay  and  corn  for  silage,  green  crops  for  summer  feed, 
and  the  milk  goes  to  Boston  or  elsewhere  at  the  very  lowest 
price  the  contractors  or  peddlers  can  buy  it  for.  The  farmer 
no  longer  husks  his  com  or  threshes  his  grain  ;  everything 
grown  is  used  as  coarse  fodder.  He  buys  his  grain  and  con- 
centrated feeds,  which  indirectly  helps  to  keep  up  the  fertility 
of  his  farm.  He  has  given  up  some  of  his  laborious  tasks ; 
he  has  been  forced  to  this,  but  it  is  a  luxury  that  has  to  be 
paid  for.  This  taking  of  milk,  preparing  it  for  market,  mix- 
ing and  pasteurizing,  cooling  and  rebottling,  delivering  to 
peddlers,  collecting  bills,  keeping  it  up  to  the  standard,  pay- 
ing fines,  keeping  it  cold  and  the  bacteria  reduced  to  board 
of  health  regulations,  etc.,  all  cost  money. 

For  the  last  few  years  the  straight  price  paid  by  milk  con- 
tractors in  the  fifth  zone  has  been  28V^  cents  in  winter  and 
26^  in  summer,  amounting  to  an  average  of  27^  cents  for 
the  milk  delivered  at  the  railroad  station,  which  is  approxi- 
mately the  price  which  the  average  milk  producers  receive. 
This  is  considerably  less  than  half,  a  little  more  than  one- 
third,  for  8-quart  cans  which  really  hold  8%  quarts,  the  rail- 
roads, milk  contractors  and  retailers  getting  all  there  is 
between  that  and  the  retail  price,  —  the  price  which  the  con- 
sumer has  to  pay  for  the  milk  in  Boston.  It  is  undoubtedly 
true  that  milk  contractors  can  transact  their  part  of  the  busi- 
ness far  more  cheaply  and  more  successfully  than  any  one 
else.  But  there  is  one  thing  which  they  cannot  do,  and  that 
is,  change  milk,  by  any  process  whatever,  so  that  it  will  be 
better  than  or  as  good  as  ''just  as  the  cow  secretes  it."  And 
in  the  matter  of  keeping  the  milk  practtcalli/  in  this  condition 
the  fiurmer  holds,  right  in  his  own  hands,  if  he  will,  a  mo- 
nopoly which  nobody  can  take  from  him.  The  public  is  fast 
becoming  educated  to  the  fact  that  this  is  the  only  right  milk. 
This  fact  once  established,  such  milk  will  command  gen- 
erally a  higher  price  at  retail ;  and  milk  that  has,  by  what- 
ever cause,  ever  been  in  such  condition  that  it  needs  pasteur- 
izing, sterilizing,  rectifying  or  any  other  doctoring,  must, 
notwithstanding  the  additional  cost  thereby  involved,  bring 
a  less  price.     The  result  would  seem  to  be  that  farmers  pro- 
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ducing  such  milk  must  ultimately  be  recompensed  for  their 
efforts. 

Furthermore,  if  the  milk  produced  for  the  Boston  market 
could  be  delivered  at  the  stations  in  condition  such  as  to  do 
away  with  pasteurizing,  rectifying,  etc.,  it  should  so  reduce 
the  expense  of  handling  that  a  better  allowance  could  be 
meted  out  to  the  farmers  by  the  contractors.  An  improved 
product  also  means  greater  consumption,  hence  increased 
market.  The  consumer  should  be  willing  to  pay  a  fair  price 
for  clean  milk.  A  rise  of  1  cent  per  quart  per  day  means 
$3.65  per  year,  or  $1.21  per  person,  on  the  basis  of  two-thirds 
of  a  pint,  the  milk  consumption  per  capita  in  the  large  cities, 
as  reported  last  year  by  the  United  States  Department  of 
Agriculture,  or  practically  $6  per  year  for  a  family  of  five  per- 
sons. What  head  of  a  family  would  not  give  $6  per  year  to 
insure  milk  made  under  sanitary  conditions  ?  It  might  mean 
a  yearly  sacrifice  of  60  10-cent  cigars,  or  40  15-cent  drinks 
of  whiskey,  or  even  120  glasses  of  beer,  or  some  other  six- 
dollar  sacrifice,  but  the  saving  of  doctor's  bills  and  increased 
health  of  children  ought  to  be  a  sufficient  reward. 

About  the  year  1814  distilleries  were  started  in  the  United 
States,  and  with  them  came  the  disposition  of  the  by-product 
"slop"  by  feeding  it  to  cows  huddled  together  in  close, 
unsanitary  stables,  usually  in  or  near  the  large  cities.  The 
result  of  this  and  other  unsanitary  conditions  was  a  quality 
of  milk  which  wrought  havoc  among  the  consumei-s.  The 
mortality  among  children  under  five  years  of  age  in  Phila- 
delphia in  1814  was  around  25  per  cent,  and  in  Boston  not 
far  from  30  per  cent  of  the  total  deaths.  As  the  distillery  and 
brewing  business  developed,  by  1840,  among  children  of  like 
age  in  New  York  and  Philadelphia,  the  mortality  had  reached 
over  50  per  cent  of  the  total  deaths,  and  in  Boston  ^  over  40 
per  cent.  These  figures  were  held  with  more  or  less  varia- 
tion for  a  number  of  years.  The  report  of  the  board  of 
health  of  the  city  of  Boston  for  1904  shows  the  gradual  im- 
provement during  the  last  thirty  years  in  the  care  and  feed- 
ing of  children  in  that  city  by  the  following  mortality  fig- 
ures:  1875,  43.84  per  cent;   1880,  39.26  per  cent;   1885, 

'  Mostly  breweries  near  Boston. 
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36.03  per  cent;  1890,  32.89  per  cent;  1895,  34.73  per 
cent ;  1900,  32.13  per  cent ;  and  1904,  28.87  percent.  New 
York  and  Philadelphia  show  similar  improvement. 

There  can  be  no  doubt  but  that  this  change  for  the  better, 
shown  by  these  statistics,  is  in  no  small  degree  due  to  the 
improvement  of  the  farm  conditions,  the  wisdom  of  our  laws 
and  health  regulations,  and  the  educational  efforts  which  have 
been  put  forth  by  interested  persons. 

When,  as  a  result  of  the  evils  ensuing  on  the  feeding  of 
distillery  slop,  etc.,  to  dairy  cows,  and  the  inhumane  and 
unslmitary  housing  and  care  of  such  cows,  the  mortality  of 
young  children  was  from  40  to  50  per  cent  of  total  deaths, 
the  conditions  were  much  worse  than  now.  Indeed,  at  no 
period  in  our  history  for  the  past  hundred  years  has  the 
death  rate  of  children  under  five  years  of  age  in  the  city  of 
Boston  been  so  small  as  it  is  at  the  present  time,  and  never 
before  during  all  that  time  has  the  milk  been  delivered  in 
our  cities  in  such  good  condition  as  it  is  to-day.  Never 
before  could  buyers  feel  the  assurance  that  they  were  getting 
so  good,  pure  and  clean  an  article  of  milk  or  cream. 

As  another  illustmtion  of  the  fact  that  things  are  not  as 
bad  as  they  are  sometimes  painted,  last  winter  one  of  our 
most  up-to-date  milk  contractors  had  the  milk  from  the  en- 
tire number  of  farmers,  119,  furnishing  him  milk  from  a 
single  town,  examined  for  bacteria,  and  found  that  only  21/^ 
per  cent  were  outside  the  Boston  requirements,  and  83  per 
cent  were  below  one-tenth  of  these  same  requirements. 
This  may  be  taken  as  a  fair  illustration  of  things  as  found 
in  a  community  of  intelligent  milk  producers. 

Scare-heads  and  sensational  articles  in  the  papers  relating 
to  the  finding  of  filthy  conditions  in  isolated  dairies,  thus 
magnifying  the  condition  as  a  whole  to  make  it  appear  in- 
versely to  what  it  is,  are  to  be  deplored,  especially  in  so  far 
as  they  frighten  people  against  the  use  of  milk.  Milk  is  of 
such  inmiense  value  as  food,  and  is  so  cheap  as  comjmred 
with  the  same  amount  of  nutriment  in  other  forms,  that  its 
use  should  be  encouraged  as  much  as  possible.  But,  good 
as  present  conditions  are,  we  want  better. 

I  like  to  encourage  the  average  milk  producer,  —  he  of  all 
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men  has  my  sjmipathy.  For  years  I  was  one  myself.  I  am 
not  going  to  decry  a  separate  stable  for  the  cattle,  or  the 
wing  attachment  to  the  hay  bam,  —  the  modern  idea.  These 
are  all  right  if  properly  constructed,  and  the  owner  can 
afford  them.  But  the  man  with  the  stable  in  the  first  floor 
of  the  hay  barn,  with  a  cellar  underneath,  thus  combining 
all  under  one  roof,  saving  expense  and  labor,  need  not  "give 
up  the  ghost ''  so  far  as  the  production  of  clean  milk  is  con- 
cerned. If  he  will  keep  effluvia  reduced  to  lowest  terms 
and  out  of  the  stable,  and  dirt  out  of  milk  by  adopting  the 
best  known  methods  of  milking,  and  take  his  milk  at  once 
from  the  stable  upon  drawing,  remembering  that  whether  his 
milk  is  clean  or  not  depends  upon  him,  and  not  upon  his 
wealth  or  costly  buildings  or  upon  extravagances  or  luxuries 
of  any  kind,  he  will  meet  with  success.  It  is  a  great  mis- 
take to  copy  from  wealthy  fancy  farmers  any  costly  or  un- 
necessary  device.  Many  a  man  has  kept  himself  poor  by  so 
doing.  As  an  illustration  of  what  can  be  done  by  confining 
one's  self  to  essentials,  I  cite  the  following  instance. 

There  is  in  this  State  a  barn  that  accommodates  some  30 
head  of  cattle,  costing  not  over  $1,250  above  the  foundation, 
constructed  with  the  utmost  care  as  to  economy,  and  utiliz- 
ing to  the  very  best  advantage  every  foot  of  space,  one  roof 
covering  hay,  carriage  room  and  stable,  horses  and  cows  kept 
together  in  a  stable  always  warm,  never  too  cold  in  winter 
or  too  hot  in  summer,  never  damp,  always  sweet,  even  though 
hogs  run  upon  the  manure  in  the  barn  cellar.  The  walls 
of  this  stable  are  double,  and  provided  with  the  King  system 
of  ventilation,  thus  insuring  good  air  and  at  the  same  time 
warmth.  The  room  is  exposed  on  three  sides,  and  is  abun- 
dantly supplied  with  windows,  double  for  winter,  and  with 
fly  screens  in  summer.  Even  the  milk  room  is  under  the 
same  roof,  but  it  is  so  far  separated  from  the  stable  that  no 
odors  can  reach  it.  If  all  the  farmers  of  the  Commonwealth 
should  use  as  much  common-sense,  vigilance  and  care  as  this 
man,  they  could  make  the  best  of  milk,  and  at  the  same 
time,  with  a  slight  increase  in  price,  a  fair  living.  The  prod- 
uct of  this  farm  is  cream,  the  skimmed  milk  being  fed  out 
upon  the  premises,  and  the  land  improved  in  fertility  from 
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year  to  year.  These  ideas  are  applicable  to  almost  any  stable 
in  the  average  barn,  and  at  no  great  cost. 

Forty  or  fifty  yeari^  ago  the  bams  were  perfectly  venti- 
latedy  with  half-inch  cracks  between  the  boards,  but  too  cold 
to  make  milk  in  economically.  Farmers  were  advised  to 
reboard  the  barns  with  matched  boards  and  then  inclose  the 
stables,  making  them  air  tight,  and  not  to  tuni  their  cows  out 
to  water,  and  even  to  warm  the  water.  Besult,  vitiated  air, 
no  exercise  for  cattle,  debility  and  tuberculosis.  This  caused 
great  financial  loss  to  the  &rmers,  and  the  expenditure  of  hun- 
dreds of  thousands  of  dollars  by  the  State  to  eradicate  the 
disease  thus  engendered.  Next,  &rmers  were  advised  to 
build  stables  large  enough  to  furnish  certain  air  space  per 
cow ;  and  these  often  proved  to  be  too  cold  in  winter,  too 
warm  in  summer,  and  sometimes  too  damp  when  closed.  It 
is  admitted  that  such  stables  need  not  have  these  faults,  pro- 
vided they  are  properly  constructed.  These  changes  have 
been  costly,  and  those  who  have  managed  to  live  through 
them,  financially  and  otherwise,  can  hardly  be  blamed  if  they 
are  inclined  to  go  a  little  slow  along  the  line  of  further 
outlay. 

In  the  beginning  of  this  article  milk  as  secreted  from  the 
healthy  cow  was  taken  as  ideal.  The  health  of  the  animal, 
therefore,  becomes  a  matter  of  prime  importance.  Suitable 
feed,  pure  water,  good  ventilation,  proper  exercise  and 
good  care  are  all  necessary.  The  confinement  of  cows  in 
stables  is,  of  course^  unnatural,  but  has  to  be  endured  like 
all  artificialities.  The  question  comes  on  where  to  draw 
the  line  between  essentials  and  non-essentials,  and  that  is 
usually  governed  by  common-sense  and  the  exigencies  of 
the  case.  There  is  such  a  thing  as  being  <<  more  nice  than 
wise ; "  and  the  successful  dairyman  will  be  the  one  who 
can  draw  this  line  aright,  thus  accomplishing  results  with 
minimum  expense.  Some  people  object  to  using  stanchions  ; 
but  the  stanchion  is  not  hard  for  the  cow  after  she  becomes 
used  to  it.  Tying  a  cow  up  at  all  might  with  equal  pro- 
priety be  considered  cruel.  The  real  inhumanity  comes 
from  the  practice  of  keeping  the  cows  in  stables  all  the 
time;  and,  as  a  limited  amount  of  exercise  in  the  open  air  is 
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highly  essential  to  perfect  health,  it  is  a  serious  question 
whether  or  not  water  in  front  of  a  cow  is  altogether  a  good 
thing,  especially  if  the  cow  is  thereby  deprived  of  her  daily 
exercise.  Such  contrivances  are  costly  on  the  one  hand,  but 
are  convenient  and  labor-saving  on  the  other. 

To  keep  cows  clean  involves  time  and  labor ;  how  to  reduce 
these  to  lowest  terms  is  important.  There  is  a  variety  of 
tie-ups,  and  about  as  many  different  opinions  regarding  the 
same.  Probably  for  most  dairymen  some  form  of  stanchion 
will,  on  the  whole,  be  best.  This  because  the  cow  is  held 
more  firmly  in  place,  and  cannot  tmck  so  much  manure 
upon  the  platform,  as  is  often  the  case  where  a  cow  is 
fastened  by  chains ;  and  then,  too,  with  stanchions  it  is 
possible  to  fasten  a  short  chain  to  one  upright  by  staple 
in  front  or  rear,  just  below  the  throat  of  the  cow,  and  in  the 
other  upright  there  should  be  a  staple  with  an  eye.  The 
chain,  provided  with  a  snap  at  one  end,  should  be  just  long 
enough  to  reach  across  and  catch  into  this  eye.  This  chain 
can  be  used  to  keep  the  cow  from  lying  down  after  she  has 
been  cleaned,  and  unfastened  aft>er  the  milking  has  been 
accomplished. 

The  floor  planks  in  the  platform  must  be  of  proper  length, 
and  should  always  be  as  short  as  possible  for  the  cow  to 
stand  on  comfortably,  and  if  the  cows  vary  in  size,  should 
be,  say,  4  feet  2  inches  at  one  end  and  4  feet  8  inches,  more 
or  less,  at  the  other,  depending  upon  the  size  of  the  cows, 
and  the  cows  tied  according  to  size,  the  smallest  at  one  end 
and  so  on  up  to  the  largest.  The  gutter  behind  the  cows 
should  be  as  deep  as  the  circumstances  will  allow,  and  not 
too  wide.  By  this  arrangement  the  manure  is  dropped  in 
the  gutter,  and  but  little  on  the  platform.  By  keeping  the 
manure  off  the  cows,  nmch  subsequent  labor  is  saved. 

The  cows  during  periods  of  confinement  in  the  stable 
should  be  groomed  enough  to  keep  them  clean,  aside  from 
cleaning  their  flanks  and  uddei*s.  This  work  can  be  easily 
and  quickly  done  by  using  a  partially  worn-out  broom  with 
a  part  of  the  handle  sawed  off.  A  man  with  snap  in  him,  a 
live  man,  with  this  implement,  using  both  hands,  can  go 
over  a  fair-sized  herd  of  animals  in  the  time  usually  taken 
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by  the  average  hired  man  in  grooming  two  or  three  animals 
with  the  curry  comb  and  brush. 

With  the  stanchions  and  cross  chain  already  described  the 
cows  can  be  made  to  remain  standing  while  the  udder  and 
flanks  are  cleaned,  washed  if  need  be,  and  thoroughly  wiped, 
and  left  in  a  damp  but  not  wet  condition.  If  clean  milk  is 
to  be  drawn,  there  must  be  no  dirt  or  loose  skin  left  upon 
the  cow,  or  upon  the  milker's  hands,  that  can  by  any  means 
get  into  the  pail. 

A  good  pail  to  use  can  be  made  by  any  tinsmith,  and 
should  be  either  seamless  or  carefully  and  smoothly  soldered. 
There  should  be  soldered  upon  the  top  a  cover  with  a  round 
opening  of  not  more  than  6^  inches  in  diameter,  into  which 
is  placed  and  not  fastened  a  strainer  dish  7  inches  across  the 
top  and  6  inches  across  the  bottom.^  This  strainer  should 
be  a  tin  dish,  with  a  bottom  mesh  of  fine  copper  wire.  At 
each  milking  two  thin  layers  of  sterilized  absorbent  cotton, 
the  fibre  of  one  layer  across  the  fibre  of  the  other,  should  be 
placed  in  the  dish,  and  over  this  sterilized  strainer  cloth, 
which  should  come  up  and  over  the  sides  of  the  dish,  and  be 
secured  by  a  ring  of  tin  snugly  fitting  the  inside  of  the  dish. 
Care  must  be  taken  to  have  the  dish  not  less  than  2^  inches 
deep  and  the  ring  inside  3  inches  deep,  thus  projecting 
soniewhat  above  the  top  of  the  dish,  otherwise  the  milk  will 
be  liable  to  spatter  out.  At  the  side  of  the  pail  and  as  near 
the  top  as  can  be  placed  there  should  be  a  short  spout  for 
emptying,  and  this  should  be  kept  covered  with  a  cap  when 
the  pail  is  in  use,  this  cap  being  removed  only  when  neces- 
sary to  pour  out  the  milk.  The  pad  of  cotton  forms  a  perfect 
strainer  for  minute  chance  dirt  which  has  thus  far  escaped 
the  utmost  care,  and  also  as  soon  as  wet  it  practically  seals 
the  milk  from  the  stable  air.  It  is  a  safeguard  from  con- 
tamination by  flies,  and  should  be  thrown  away  at  the  end 
of  the  milking.  Such  a  pad  costs  about  ^  of  a  cent,  and, 
properly  used,  will  last  while  milking  from  10  to  15  cows. 
There  should  be  no  feeding  or  raising  of  dust  in  the  stable 
just  before  or  during  milking  time. 

^  The  size  of  this  opening  and  the  dish  may  be  larger,  or  even  smaller,  if 
desired.    The  farmer  should  choose  a  size  to  suit  his  conditions. 
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The  milk  once  drawn  should  be  taken  immediately  to  the 
milk  room,  which  should  always  be  outside  the  stable,  and 
preferably  though  not  necessarily  outside  the  barn,  and 
should,  with  all  utensils,  be  kept  scrupulously  clean,  and  in 
summer  time  thoroughly  protected  from  flies.  The  milk 
should  here  be  aerated  and  cooled  at  once  to  40°  F.  or 
below.  If  cream  is  separated,  the  same  practices  regarding 
cleanliness  must  be  observed,  and  the  cream  at  once  cooled 
and  bottled.  Milk  or  cream  thus  produced  and  kept  at 
proper  temperature  I  have  personally  known  to  keep  in 
perfect  condition  ten  days  or  more. 

All  this  may  seem  a  difficult  task,  it  is  so  different  from 
old  customs  ;  but  it  is  essential.  Compare  it,  for  instance, 
with  daily  removing  manure  and  spreading  it  on  the  land,  — 
a  practice  often  recommended,  which  I  do  not  condemn  if 
a  person  desires  and  can  afford  to  do  it  that  way.  But  the 
time  taken  up  in  harnessing  and  unharnessing  for  one  load, 
when  it  would  take  no  longer  to  do  it  for  twenty  loads, 
and  the  more  or  less  wasteful  practice  of  applying  manure 
at  times  when  it  cannot  readily  be  incorporated  with  the 
soil,  but  must  be  subject,  for  a  gi-eater  or  less  period,  to 
the  wasting  influence  of  washing  from  rain  and  melting  snow 
and  drying  by  sun  and  wind,  do  not  commend  it  as  a  practi- 
cal method  of  handling  farm  manure  to  the  best  advantage. 
The  old-time  barn-cellar,  if  properly  cared  for,  is  still  the 
most  economical  place  in  which  to  temporarily  care  for 
manure,  and  if  the  stable  floor  is  tight,  frequently  cleaned, 
and  the  cellar  properly  ventilated,  there  need  be  no  con- 
tamination. 

All  this  should  mean  an  increased  price  for  market  milk, 
to  reimburse  the  producer.  Beyond  what  is  here  advised, 
the  maker  of  a  fancy  article  of  milk  can  go  to  any  extent  he 
pleases,  and  his  purse  and  those  of  his  customers  will  allow. 
But  for  all  practical  pui*poses,  milk  made  in  this  manner 
will  be  good  enough  for  anybody,  and  will  be  as  good  as  the 
average  producer  can  afford  to  make,  or  the  average  con- 
sumer buy. 
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10,000  00 

~ 

1,000  00 

— 

- 

— 

165  72 

6.782  00 

7 

5,000  00 

- 

— 

47  42 

- 

160  00 

- 

2.0U0  00 

8 

8,000  00 

_ 

^ 

823  24 

^ 

400  00 

^ 

2,650  00 

9 

8,000  00 

~m 

— 

— 

— 

262  00 

82  81 

50  00 

10 

5,000  00 

- 

- 

450  00 

- 

850  00 

48  78 

- 

11 

S,000  00 

a. 

_ 

600  00 

_ 

1,000  00 

40  98 

^ 

12 

16300  00 

~ 

- 

- 

^ 

500  00 

582  99 

10,000  00 

13 

22,000  00 

- 

500  00 

2,687  04 

25  00 

425  00 

590  35 

5.917  60 

14 

1S300  00 

_ 

_ 

_ 

^ 

750  00 

816  28 

2,148  89 

15 

2,750  00 

$150  00 

- 

942  44 

3  00 

260  00 

74  97 

26  00 

16 

061,115  01 

— 

260,888  60 

12,992  90 

3,488  76 

9,781  01 

— 

6,606  00 

17 

85,000  00 

^ 

^ 

•"■ 

~ 

600  00 

858  89 

22,525  35 

18 
19 

12.000  00 

> 

— 

— 

87  00 

200  00 

2  88 

7,945  15 

20 

8,200  00 

. 

— 

— 

— 

— 

27  57 

572  24 

21 

7,600  00 

. 

— 

820  00 

^ 

200  00 

674  22 

— 

22 

- 

- 

- 

1,545  93 

- 

37  00 

408 

- 

23 

9,400  00 

- 

- 

- 

- 

960  00 

167  20 

2.200  00 

24 

8,000  00 

- 

- 

- 

1,000  00 

96  06 

1,315  23 

25 

11,000  00 

_ 

.. 

_ 

_ 

270  00 

102  63 

2,500  00 

26 

68,000  00 

— 

- 

80,000  00 

59162 

1,464  60 

86  84 

1,672  11 

27 

7,235  85 

— 

— 

_ 

- 

75  00 

1.287  97 

— 

28 

18,000  00 

_ 

_ 

^ 

_ 

600  00 

220  67 

4,900  00 

29 

10,400  00 

— 

— 

— 

— 

800  00 

379  77 

1,739  32 

30 

12,600  00 

- 

- 

- 

- 

1,000  00 

100  43 

700  00 

81 

$888,022  85 

$160  00 

$270,198  50 

$51,208  97 

$4,469  88 

$21,219  79 

$6,484  51 

$106,281  88 

•  Inyested  In  real  estate,  stocks  and  bank  funds. 

•  Invested  In  real  estate,  notes,  bank  funds,  crockery,  tables,  etc. 

V  Invested  In  real  estate,  library,  furniture,  bonds  and  other  securities. 

n  Invested  In  bank  funds,  cash,  crockery,  tables,  etc. 

i>  Invested  in  real  estate  and  bank  funds. 

u  Invested  In  real  estate,  cash,  crockery,  tables,  etc. 
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FlMAMCIAL   ReTCBNS   OF   THE   InCOBPOBATED   SOCIETIES 


T 


SOCIETIES. 


•c 

.      1 

s 

«      i 

•     « 

(B 

a 

sq 

■3 

U) 

5   . 

a 

B-6 

■o 

a"5 

1 

»i^ 

w 

O 


I 


a 


I' 

oo 

fa 


2> 

3 

4 

5 

6 

I 

8 

9 

10 
11 
12 

IB 
U 
15 

16 
17 

18 : 

19  ' 

20  ! 

21  ' 

22  ' 

23  I 
24 

26 

26 

27 
28 
29 

30 
81 


Amesborv  and  Saliabmy  (Agrl 
cnltural  and  Horticultural), 

Barnstable  County, . 

Blarkstone  Valley,  . 

l>eerfleld  Valley, 

Eastern  Hampden,  . 

Kssex, 

Franklin  County, 

Hampshire 

Hampshire,  Franklin  and  Hamp 
den, 

HiKhland 

Hillside, 

Ilingham  ^Agricultural  and  Hor 
ticultural),      .... 

Hoosac  Valley 

Housatonic,        .... 

Marslifleld  (Agricultural  and  Hor 
ticultural),      .... 

Martha's  Vineyard, . 

Massachusetts  Horticultural, 

Massachusetts    Society   for   Pro- 
moting Agriculture,!    . 

Middlesex  North, 

Middlesf^x  South, 

Nantucket 

Oxford, 

riymouth  County,    ... 

Spencer  (Farmers*  and  Mechanics 
Association),  .... 

Union    (Agricultural   and   Hortl 
cultural),         .... 

Weymouth  (Agricultural  and  In 
dustrial),         .... 

Worcester, 

WoHHJster  East, 

WorcesU*r     Northwest    (Agrlcul 
tural  and  Mechanical), 

Worcester  South, 

Worcester  County  West, 


$42  90 
9  00 
«  6,506  00 


284  35 
45  15 


1  63 


116  40 


$7,005  33 


136  60 
679  22 


600  00 


26  00 
17  00 


200  00 

13  60 

100  00 
1,6?2  11 

22  92 


$l/i00  00 
1,800  00 
1,985  76 


6,402  67 

10,777  95, 

25  00       6.757  00^ 

2,000  00 


2,000  00 
50  00 


10,000  00 
5,892  60 

2,106  09 


441  OOi  21,800  00 
50  00   7,KiO  00 
572  24 


2,000  00 
1,300  00 
2,400  00 


4,900  00 
1,600  00 

700  oo; 


$1,769  95 
6,428  80 
1,358  99 
2,077  01 
4,745  38 
2,463  09 
7,188  60 
1,770  06 

5,269  60 
1,914  30 
1,667  05 

1,149  80 

2,748  28 

13,067  65 

4,086  35 

1.138  21 

21,312  37 


3,018  46 
2,079  15 
1,291  29 
4.341  80 
297  50 

3,260  28 

2,274  39 

8,032  08 

15.458  99 

8,199  63 

6,459  42 
6,652  00 
3,904  15 


$574  80 
600  00 
647  50 
600  00 
600  00 
600  00 
600  00 
600  00 

600  00 
600  00 
600  00 

677  20 

600  00 

600  00 
600  00 
600  00 


600  00 
600  00 
600  00 
600  00 
211  60 

600  00 

600  00 

600  00 

eoooo 

600  00 
600  00 

eoooo 

600  00 


$82  00 


66  64 

49  67 
90  00 

88  92 


66  57 
210  72 


20  00 
26  25 


211  88 
1,270  28 

48 


$3,982  35   $94,344  20,$139.295  87  $16,911  00  $1,988  41 


1  Represented  on  the  Board  by  special  enactment,  and  makes  no  returns, 
a  Awarded  in  1905;  to  be  paid  In  1906. 
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FOR  THE  Yeab  ENDING  Dec.  31,  1905  —  Conduded. 


M 
00  . 

5 

B$ 

■ 

■d 

a 

9 

(     and 
paid. 

a 
§ 

■ 

icome  from 
and  lionds, 

Received  fro 
Members. 

§53 

9»« 

Jo 

P. 

H 
«  . 

*  £ 

IS 

0» 

^ 

g 
& 

=  8. 

f^ 

CLi 

O 

o 

■0 

$3  00 

$56  60 

$1,185  55 

$1^453  66 

$709  80 

$688  36 

$55  60 

1 

— 

15  00 

— 

6,78180 

5,611  80 

2,243  65 

3,278  15 

90  00 

- 

2 

-. 

600 

- 

805  49 

1,360  99 

673  10 

- 

10180 

$576  09 

8 

— 

51  00 

7  76 

1,418  26 

2,016  87 

1,086  80 

928  17 

690 

— 

4 

~ 

28  00 

76  96 

4,041  37 

4,743  08 

762  72 

1,602  16 

284  00 

2,104  20 

5 

$S46  00 

36  00 

- 

1,481  00 

2,526  65 

«  1,237  00 

657  53 

526  12 

104  90 

6 

40  00 

- 

— 

6,648  69 

7,025  61 

2,469  80 

1,519  49 

317  14 

2,719  18 

7 

- . 

72  60 

176  87 

864  05 

1,722  64 

616  40 

445  69 

99  60 

660  96 

8 

_ 

n  00 

77  00 

4.471  93 

6,771  76 

1,084  25 

1,358  86 

_ 

4,879  15 

9 

— 

20  00 

125  00 

1,168  30 

1,88149 

849  00 

427  09 

640 

600  00 

10 

- 

132  00 

24  37 

801  58 

1,720  59 

1,071  20 

400  00 

- 

249  39 

11 

,^ 

100 

15  85 

655  75 

909  31 

667  65 

308  85 

.. 

87  81 

12 

> 

10  00 

— 

2,738  28 

2,666  29 

760  00 

1,405  29 

500  00 

- 

18 

woo 

278  00 

- 

12,085  78 

18,149  68 

1,928  50 

4,284  47 

260  00 

6,741  61 

14 

_ 

15  00 

_ 

3,471  36 

4,086  86 

1,219  45 

2,458  03 

4406  87 

. 

16 

— 

10  00 

14  10 

457  54 

1,206  11 

668  16 

294  09 

600 

237  06 

16 

10,8(»Q0 

1,810  00 

1,000  00 

6,826  86 

20,588  27 

8  6,972  92 

12,785  28 

~ 

1,830  12 

17 

^ 

600 

~ 

2,407*46 

2,62887 

824  80 

« 

226  00 

441  00 

1,188'"07 

18 
19 

— 

- 

14~00 

1,465  15 

2,076  77 

1,076  91 

796  78 

66  25 

149  88 

20 

- 

19  00 

- 

672  29 

1,263  72 

606  25 

667  47 

— 

• 

21 

- 

26  00 

— 

3,696  80 

2,829  58 

1,487  85 

789  69 

— 

602  54 

22 

— 

- 

— 

60  75 

295  94 

214  76 

81  19 

— 

— 

28 

- 

10  00 

- 

2,640  28 

3,260  26 

1,806  87 

1,448  88 

- 

- 

24 

- 

87  00 

600 

1,632  39 

2,179  38 

1,183  06 

70145 

188  76 

206  07 

26 

^ 

40  00 

15  66 

2,164  65 

8,082  06 

603  48 

160  00 

145  00 

2,188  60 

26 

- 

65  00 

— 

13,518  71 

15,406  15 

4,825  96 

1,680  90 

80  66 

8,968  76 

27 

— 

UOO 

510  00 

7,078  05 

6,988  17 

1,728  65 

5,008  39 

— 

261  18 

28 

— 

. 

_ 

5,850  42 

6,838  45 

2,407  26 

3,785  45 

195  75 

_ 

29 

— 

25  00 

— 

4,927  00 

4,240  66 

1,768  90 

1,765  26 

127  50 

694  00 

80 

- 

45  00 

60  89 

3,199  26 

3,684  17 

1,889  66 

1,642  48 

52  18 

— 

31 

$11,806  00 

12,842  60 

$2,178  04 

$104,064  62 

$133,688  09 

$44,222  66 

$61,297  80 

$3,887  32 

$84,179  51 

*  Awarded  In  1904. 


*  And  principal  paid. 
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Analysts  of  Premiums  and  Gratuities 

I,  Membership  and 

(e 

5fi 

H 

§1 

0  fi 

SOCIETIES. 

1 

|5 

§3- 

n 

2^ 

as  « 

si 

•9C 
2^1 

1^3 

a  S 

la 

11 

88 

H 

H 

f^ 

< 

< 

< 

< 

I 

Amesboxy    and     SaliBburv 
(Agrlcnltoral   and  Horti- 

cultural),     .... 

<t776  40 

$776  40 

$709  80 

- 

— 

. 

$269  75 

2 

Barnstable  County, 

2,814  00 

2,243  65 

2,243  66 

$127  00 

$6  00 

$5  00 

645  00 

3 

BlackBtone  Valley, 

1,027  90 

673  10 

673  10 

185  00 

45  00 

45  00 

708  60 

4 

Deerfleld  Valley,    . 
Eastern  Hampden, 

1,456  75 

1,«*6  80 

1,086  80 

- 

- 

- 

882  00 

5 

1,065  60 

752  72 

752  72 

98  00 

10  00 

10  00 

665  00 

6 

Essex. 

Franklin  County,    . 

2,061  00 

1,198  96 

■1,237  00 

- 

- 

- 

1,244  00 

7 

2,634  00 

2,469  HO 

2,469  80 

— 

— 

- 

1,300  00 

8 

Hampshire,      .... 

1,248  40 

629  06 

616  40 

26  00 

— 

- 

901  00 

9 

Hampshire,    Franklin    and 

Hampden 

1,506  00 

1,082  00 

1,034  26 

60  00 

- 

- 

1,018  00 

10 

Highland,        .... 
HiUslde 

806  70 

849  00 

849  00 

— 

_ 

- 

606  60 

11 

1,237  45 

1,083  70 

1,071  20 

— 

- 

— 

784  00 

12 

Hingham  (Agricultural  and 

Horticultural),     . 

1,844  75 

667  65 

667  66 

92  75 

- 

- 

- 

13 

Hoosac  Valley, 

1.000  00 

760  00 

760  00 

- 

— 

- 

- 

14 

Houwitonic.     .... 
Marsh  Held  (Agricultural 

2,647  00 

1,923  50 

1,923  60 

~ 

- 

- 

1,627  00 

15 

and  Horticultural),     . 

1,775  40 

1,266  35 

1,219  46 

126  00 

-. 

- 

526  60 

16 

Martha's  Vineyard, 

877  13 

663  43 

668  16 

39  00 

800 

800 

460  00 

17 

Massachusetts  Horticultural,* 

6,8ti0  00 

6,684  57 

»  6,972  92 

588  00 

188  00 

1847  00 

-. 

18 

Massachusetts    Society    for 

Promoting  Agriculture,^   . 
Middlesex  North,    . 

— 

— 

— 

. 

— 

— 

^ 

19 

1.265  70 

1,100  15 

824  80 

— 

— 

— 

637  85 

20 

Middlesex  South,    . 

1,550  00 

1,146  06 

1,076  91 

4- 

«- 

2100 

4- 

21 

Nantucket 

1,400  00 

606  25 

606  25 

96  00 

5  00 

5  00 

690  00 

22 

Oxford, 

1,900  00 

1,565  00 

1,487  35 

78  00 

46  50 

46  50 

884  00 

23 

Plymouth  County, . 

282  75 

214  75 

214  76 

75  00 

- 

- 

— 

24 

Spencer  r Farmers'  and  Me- 
chanics' Association), 

2,611  00 

1,945  50 

1,806  37 

72  00 

80  00 

80  00 

1.228  00 

25 

Union     (Agricultural     and 

Horticultural),     . 

1,651  60 

1,159  00 

1,133  06 

- 

- 

- 

815  00 

26 

Weymouth  (Agricultural 

and  Industrial),  . 

1,170  15 

632  28 

603  48 

- 

- 

- 

679  00 

27 

Worcester 

5,696  00 

4,843  45 

4,825  98 

- 

— 

- 

3,956  50 

28 

Worcester  East,      . 
Worcester  Northwest  (Agri- 
cultural  and  Mechanical), . 

2,500  00 

1,760  50 

1,728  65 

82  00 

19  00 

19  00 

1,656  50 

29 

2,753  00 

2,468  50 

2,407  25 

- 

- 

- 

1,454  25 

90 

Worcester  South,    . 

2,300  00 

1,840  70 

1,763  90 

97  00 

86  00 

86  00 

919  00 

81 

Worcester  County  West, 

2,298  70 

1,949  45 

1,889  56 

67  00 

26  00 

24  00 

1,134  00 

$58,499  38 

$44,876  21 

$44,223  66 

$1,782  76 

$418  60 

$696  50 

$25,687  86 

1  Held  no  fair  and  made  no  report. 


*  Awarded  in  1904. 


*  Total  paid. 
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Institutes,  fob 

THE  Year  ending  Dec.  81, 

,  1905. 

awarded 
Head   of 
and    Pet 

ount  paid  under 
ead  of  Farm  and 

Dt  Stock. 

ffered  under 
f  Field  and 
Crops. 

awarded 
lead  of  Field 
rden  Crops. 

Faid  under 
Field  and 
Crops. 

ffered  under 
f  Farm  and 
Products. 

awarded 

Head  of 

ind  Garden 

ts. 

paid  under 

T  Farm  and 

Products. 

•ffered  under 
of  Dairy 
ts. 

ount    awarded 
nder  Head  of 
airy  Products. 

ounto 
ead  o: 
arden 

mount 
under  H 
and  Gai 

ount 
ead  o 
arden 

ounto 
ead  o: 
arden 

mount 
under 
Farm  t 
Produci 

ount 
ead  0 
arden 

ounto 

ead 

roduc 

SpSnoq 

a»(i< 

gso 

aso 

gS;!} 

sso 

EBS^ 

SpP 

^ 

< 

< 

^ 

< 

< 

< 

< 

< 

t26B75 

$209  75 

$150  75 

$159  75 

$169  76 

1 

890  90 

899  60 

$175  00 

•" 

— 

888  75 

800  20 

809  80 

$10  00 

$8  00 

2 

418  00 

418  00 

. 

. 

.. 

115  40 

65  90 

66  90 

10  00 

- 

8 

615  00 

007  60 

. 

_ 

127  7J^ 

64  85 

64  60 

12  00 

3  00 

4 

685  75 

585  75 

47  60 

$27  85 

$27  25 

07  00 

102  70 

102  70 

47  00 

SO  00 

5 

ei«  75 

<  794  00 

. 

— 

~ 

600  00 

380  00 

«887  00 

14  00 

4  00 

6 

1,159  06 

1,150  05 

. 

. 

- 

200  00 

198  80 

198  80 

24  00 

14  00 

7 

376  00 

862  00 

- 

- 

- 

132  00 

116  00 

108  00 

18  00 

300 

8 

840  50 

884  25 

80  00 

800 

5  00 

103  00 

188  00 

182  00 

36  00 

11  00 

0 

6B8  66 

058  66 

26  00 

20  00 

80  00 

83  25 

00  50 

00  60 

500 

5  00 

10 

615  00 

015  00 

60  00 

88  00 

88  00 

80  00 

75  45 

75  45 

11  00 

800 

11 

18100 

14  00 

14  00 

878  75 

482  20 

482  80 

860 

3  75 

12 

418  00 

418  00 

— 

. 

— 

— 

48  50 

48  50 

4. 

10  00 

18 

1,102  80 

1,102  SO 

212  00 

212  00 

212  00 

201  00 

876  60 

875  50 

84  00 

28  00 

14 

909  40 

288  40 

87  50 

800 

800 

200  00 

178  35 

167  85 

12  00 

5  00 

16 

200  26 

290  25 

151  15 

88  60 

88  60 

84  00 

81  50 

81  60 

13  00 

11  65 

16 

— 

— 

•» 

— 

— 

0,297  00 

5,446  57 

«  6,760  18 

" 

— 

17 

087*00 

42825 

: 

"• 

: 

409~85 

814  40 

801  65 

4"60 

: 

18 
10 

4_ 

126  00 

4- 

4- 

450 

4. 

4. 

63  00 

. 

- 

20 

258  00 

262  00 

148  00 

168  00 

58  00 

127  00 

61  76 

61  75 

16  00 

— 

21 

098  60 

078  50 

88  25 

84  25 

84  13 

78  60 

46  60 

41  82 

12  00 

6  00 

22 

- 

- 

7  5<» 

760 

7  60 

169  25 

196  00 

166  00 

- 

- 

23 

785  00 

785  00 

- 

- 

- 

176  50 

118  85 

112  25 

825  00 

281  00 

24 

603  90 

489  89 

- 

- 

- 

78  00 

49  85 

48  88 

18  25 

8  75 

26 

839  78 

807  06 

40  00 

18  00 

18  00 

210  00 

113  20 

118  20 

5  00 

1  25 

26 

8,143  60 

8,148  60 

. 

• 

. 

484  00 

461  00 

451  00 

20  00 

26  00 

27 

1,164  00 

1,148  50 

- 

— 

- 

838  25 

258  25 

250  26 

21  00 

10  00 

28 

1,165  25 

1»102OO 

s 

_ 

^ 

818  75 

165  85 

140  00 

18  00 

300 

20 

760  00 

710  00 

— 

. 

. 

197  00 

111  50 

111  50 

26  00 

23  00 

80 

892  60 

888  60 

- 

- 

- 

147  05 

184  25 

122  86 

15  00 

800 

81 

$10,081  43 

$18,820  07 

$1,218  90 

$588  60 

$589  88 

$12,587  70 

$10,080  37 

$10,804  60 

$716  25 

$461  40 

*  Not  reported. 
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Analysis  op  Premiums 

AND    GrRATUITIES,    MEMBERSHIP   AND 

Id  under 
!   Dairy 

red  under 
Domestic 
ires. 

warded 
lead  of 
Manuf ac- 

rid  under 
Domestic 
actures. 

eS  O 

Jd  under 
MisceUa- 

SOCIETIES. 

0.O2 

O  O.as 

u5 

mount    a 
under  Hes 
cellaneous 

mount 
Head 
Produ< 

mount 

Head 

Manuf 

mount 
unde 
Domei 
tures. 

mount 

Head 

Manuf 

mount 

Head 

neoua. 

< 

< 

< 

< 

< 

< 

1 

Amesbury  and  Salisbury  (Agrl. 
cultural  and  Horticultural), 

,            - 

$116  40 

$116  40 

$116  40 

$187  00 

$187  00 

2 

Barnstable  Ck>unty,  .... 

$8  00 

208  25 

256  76 

256  75 

47  20 

47  90 

8 

Blackstone  Valley,  . 

,              - 

88  50 

.     30  70 

80  70 

80  50 

80  50 

4 

Deerfleld  Valley,      .... 
Eastern  Hampden,  .... 

8  00 

106  95 

88  45 

88  45 

45  50 

45  60 

5 

80  00 

29  76 

19  70 

19  70 

61  86 

61  86 

6 

Essex, 

Franklin  County 

_ 

204  00 

93  20 

3  160  06 

'89  00 

s 165  00 

7 

14  00 

40  00 

28  75 

28  75 

69  20 

69  20 

8 

Hampshire, 

8  00 

60  00 

67  05 

49  00 

78  00 

102  40 

9 

Hampslilre,  Franklin  and  Hamp- 

den  

1100 

76  00 

89  50 

28  60 

46  00 

88  60 

10 

Highland, 

Hillside, 

600 

65  25 

69  25 

69  25 

40  70 

40  70 

11 

8  00 

88  00 

82  20 

82  20 

69  46 

69  45 

12 

Hingham  f  Agricultural  and  Hor- 
ticultural),     .... 

8  75 

133  75 

73  70 

78  70 

44  00 

44  00 

18 

Hoosac  Valley, .... 

10  00 

a- 

141  85 

141  85 

28  75 

28  76 

14 

Housatonic, 

2800 

483  75 

801  10 

801  10 

- 

- 

li5 

Marshfleld  (Agricultural  and  Hor- 

ticultural),     .... 

600 

181  00 

114  20 

110  90 

87  40 

85  90 

16 

Martha's  Vineyard, . 

11  66 

96  75 

105  20 

105  20 

88  88 

83  88 

17 

Massachusetts  Horticultural, 

,              — 

— 

— 

— 

— 

— 

18 

Massachusetts    Society   for   Pro- 

moting Agriculture,!    . 
Middlesex  North,      . 

- 

- 

— 

— 

— 

- 

10 

- 

154  00 

107  75 

96  00 

- 

- 

20 

Middlesex  South,      .... 

,              ~ 

S- 

S- 

84  00 

«- 

07  00 

21 

Nantucket 

. 

128  00 

70  75 

70  75 

68  75 

63  76 

22 

Oxford, 

6  76 

76  50 

61  25 

47  12 

12  00 

12  00 

28 

Plymouth  County,    . 

— 

81  00 

51  25 

61  25 

— 

■. 

24 

Spencer  (Farmers^  and  Mechanics' 

Association), .... 

281  00 

69  60 

47  25 

47  25 

20  00 

20  00 

26 

Union   (Agricultural  and  Horti- 

cultural)  

Weymouth  (Agricultural  and  In 

8  75 

116  25 

107  46 

96  86 

129  05 

128  68 

26 

dustrlal),        .... 

1  25 

165  15 

121  86 

12185 

47  65 

47  65 

27 

Worcester, 

2600 

46  26 

42  60 

42  60 

164  95 

164  06 

28 

Worcester  East, 

10  00 

209  75 

120  50 

118  60 

189  75 

182  40 

29 

Worcester     Northwest   (Agricul- 

tural and  Mechanical), 

800 

76  60 

42  76 

8125 

400 

44  60 

80 

Worcester  South, 

2800 

69  76 

64  70 

64  70 

46  60 

81 

Worcester  County  West, 

800 

69  76 

48  70 

48  70 

— 

— 

$457  15 

$8,079  76 

$2,488  70 

$2,517  78 

$1,626  08 

$1,796  71 

1  Held  no  fair  and  made  no  report. 


Not  reported. 


s  Total  paid. 
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RETURNS  OF  SOCIETIES. 
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In-STiTDTES,  FOR  THE  Year  ENDING  Dec.  31,  1905 — Conduded. 
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$48  60 
1,218  00 

370  00 
685  0(1 

1,000  00 
360  00 

647  60 

76  00 

150  00 


420  00 
2,fi20  00 

606  00 


665  00 

666  50 

100  00 
676  00 


720  00 
866  00 


1,016  60 
647  60 

660  00 
800  00 
856  00 


$14,848  60 


4660 

4400 
66 

4260 
113 
888 
800 

4  111 

210 

167 

6400 

72 
125 
500 

83 
fl. 

204 


264 
f- 

104 
t- 

96 
161 
147 

S- 

266 
249 

19S 
110 
120 


6,788 


18 


25 
2 
6 

48 


242 

80 


t- 

41 


6 
88 

8 
64 

8 
48 
86 


771 


fl- 

8 
6 
24 
24 
26 
25 
9 

24 
19 
21 

m 
i 

11 

12 

27 

6 

96 


21 

S- 

1 

14 
10 

19 

20 

16 
56 


48 
28 
81 


688 


$128  00 


200 
800 


25 


129  85 


890  26 


200 


26  00 

75  68 

7  60 
821  00 
187  60 

98  00 
129  00 


$1,998  97 


194 

259 

282 

911 

281 

1,166 

1,500 

8660 

769 
266 
686 

894 

964 

1,806 

610 
91 

768 


1,112 
840 
872 
845 
700 

466 

644 

470 

1,688 

460 

662 
784 
889 


19,897 


1 


40 
206 
290 
254 
198 

14 

•285 

287 

118 

38 

168 
15 
49 

294 

80 

107 


446 
158 
225 
277 
586 

411 

818 

14 
172 
289 

840 

802 

60 


6,998 


4  And  gratuities. 


i  Estimated. 


^4  A.tke'DdAixce. 
•  General  average  ox  "*^ 


DIRECTORY 


OF  THE 


AGRICULTURAL  AND    SIMILAR    ORGANIZATIONS    IN 

MASSACHUSETTS. 


Apbil,    1906. 


State  Board  of  Agriculture,  1906. 


Members  ex  Officio. 

His  Excellency  CURTIS  GUILD,  Jr. 

His  Honor  EBEN  S.  DRAPER. 
Hon.  WM.  M.  OLIN,  Secretary  of  the  CommmweaUh. 

KENTON  L.  BUTTERFIELD,  M.A.,  PreHdetit  Maesackutettt  AffricuUural  Col- 
lege (after  Jtdy  I) . 
C.  A.  GOESSMAXN,  PH.D.,  LL.D.,  Chemist  of  the  Board. 
AUSTIN  PETERS,  M.R.C.V.S.,  Chief  of  the  Cattle  Bureau. 
ALFRED  AKERMAN,  M.F.,  State  Forester. 
J.  LEWIS  ELLSWORTH,  Secretary  of  the  Board. 

Members  appointed  by  the  (Governor  and  Oounoil. 

Ttta  •spins 

WARREN  C.  JEWETT  of  Worcester,  1907 

WILLIAM  R.  SESSIONS  of  Sprlngfleld, 1906 

FRANCIS  H.  APPLETON  of  Peabody 1909 


Members  chosen  by  the  Incorporated  Societies. 

"^"h^I?,  "'^  ^''^1^'^  ^^ff'"\  «~^^  j  J.  J,  MASON  of  Amesbury.         .       . 

BamstabU  County,     ....    JOHN  BURSLEY  of  West  BarnsUble, 

Blacketone  Valley,       ....    SAMUEL  B.  TAFT  of  Uxbrldge, 

n^^^^iA  ir„n^,                                   J  E.    P.    WILLIAMS    of    Ashfleld    (P.    O 
Deer/leld  Valley j     Buckland), 

Eastern  Hampden,       .       .  .    O.  E.  BRADWAT  of  Monson,     . 

-.„,                                                      J  JOHN  M.  DAN  FORTH  of  Lynnfleld  (P.  O 
-**•**» i     Lynnfleld  Centre) 

Franklin  County,         ....  JOHN  8.  ANDERSON  of  Shelbume,  . 

Hoosac  Valley A.  M.  STEVENS  of  Williamstown,  . 

Hampshire, HENRT  E.  PAIGE  of  Amherst, 

Hampshire,  Franklin  and  Hampden,  WM.  A.  BAILEY  of  Northampton,  . 

m^hi^^rf  S  HENRY  S.  PEASE  of  Mlddlefleld  (P.  O 

Highland, j     Chester,  R.  F.  D.),         .       .        .       . 

Hillside, RALPH  M.  PORTER  of  Cummlngton, 

Hingham(Agr'land  Horri),    .       .  EDMUND  HERSEY  of  Hlngham,      . 

Housatonic, EDWIN  L.  BOARDMAN  of  Sheffield, 

Marsf^field  (Agr'l  and  HorVl),  .       .  H.  A.  OAKMAN  of  North  Marshfleld, 

Ifartha*s  Vineyard JOHNSON  WHITING  of  West  Tlsbury, 

MassachuseUs  Horticultural,    .       .  WM.  H.  SPOONER  of  Jamaica  Plain, 

^ilZ'^^HSMuf^^.  ^'^.  ^"""^^  \  N.  I.  BOWDITCrt  of  Framlngham,    . 

^RddUsex  North, '       .       .       .       .  j  ^  L?Wel  ^  F^DO '  !"  '^.^^^."^^  ^^-  ^ 

Middlesex  South j  '^ctu?ai?)t^"^^.  ^^  .^^^^".^  ^^-  ^J  ^ 

Nantucket, H.  G.  WORTH  of  Nantacket, 

Oaford, W.  M.  WELLINGTON  of  Oxford,     . 

Plymouth  County j  AUGUSTUS    PRATT   of    North    Middle 


borough 1908 

Spencer  (Far'sand  Mech^sAssoc'n),  j  ^g^nj^?)!^"  ?^  North  Brookfleld  (P.  O     ^^ 

Union  (AgrH  and  Hort^),  •       .       •  j  ^k'S.^'  ''^''  .*"'  ™*°^'^'^  ^^'  ^ 
Weymouth  {Agr'l  and  Ind*l),    .       .    QUINCY  L.  REED  of  South  Weymoath, 

Worcester, WALTER  D.  ROSS  of  Worcester,      . 

Worcester  East, W.  A.  KILBOURN  of  South  Lancaster, 

^ff^'o'^    ^[or<Atr«»^    (Agrn    and  j  j^lbERT  ELLSWORTH  of  Athol.    . 

Worcester  South CD.  RICHARDSON  of  West  Brookfleld,    1907 

Worcester  County  West,     .        .        .J.  HARDING  ALLEN  of  Barre,  .    1906 

1  Successor  of  Mr.  Henry  S.  Perham,  who  died  February  2S. 


1909 

190T 
1909 

1908 
1909 

1906 
1907 
1909 
1907 
1909 

1908 
1908 
1909 
1909 
1900 
1907 
1909 

1909 

1907 

1908 
1909 
1907 


1907 
1909 
1908 
1909 

1907 
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ORGANIZATION  OF  THE  BOARD. 


OFFICERS. 

President,  ITis  Excellency  CURTIS  GUILD,  Jr.,  ex  officio. 

l8t  Vice-President,  WILLIAM  R.  SESSIONS  of  Springfield. 

2d  Vice-President, .  AUGUSTUS  PRATT  of  North  Mlddleborough. 

Secretary,  .  J.  LEWIS  ELLSWORTH  of  Worcester. 

Office,  Room  136,  State  House,  Boston. 


COMMITTEES. 


Executive  Coznznittee. 

Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster. 

JoHX  Bl'RSLEY  of  West  Bam- 
stable. 

Wm.  H.  Spooner  of  Boston. 

FRANCI8  H.  Appletox  of  Pea- 
body. 

Augustus  Pratt  of  North  Mid- 
dleborough. 

C.  D.  Richardson  of  West 
Brookileld. 

Edmund  Kersey  of  Hlngham. 

Henry  S.  Perilam  of  Chelms- 
ford.i 

Cozninlttee  on  Aerricultural 
Societies. 

Messrs.  W.  A.  Kilbourn  of  South  Lan- 
caster. 
Q.  L.  Reed  of  South  Weymouth. 
O.  E.  Bradway  of  Monson. 
J.  Harding  Allen  of  Barre. 
Albert  Ellsworth  of  Athol. 

Committee  on  Domestic  A^^iznc^^B 
and  Sanitation. 

Messrs.  Henry  S.  Perham  of  Chelms- 

ford.i 
Johnson  Whiting  of  West  Tls- 

bury. 
John  S.  Anderson  of  Shelburne. 
Henry  E.  Paige  of  Amherst. 
A.M.  Stevens  of  WlUlamstown. 

Committee  on  Gypsy  Moth,  In- 
sects and  Birds. 

Messrs.  Augustus  Pratt  of  North  Mld- 
dleborough. 
J.  M.  Danforth  of  Lynnfleld. 
W.  C.  Jewett  of  Worcester. 
H.  H.  Leach  of  North  Brook  field. 
Walter  D.  Ross  of  Worcester. 


Committee  on  Dairy  Bureau  and 
Aerricultural  Products. 

Messrs.  C.   D.   Richardson   of   W^est 
Brookfield. 
J.  M.  Danforth  of  Lynnfleld. 
Henry  E.  Paige  of  Amherst. 
W.  M.  Wellington  of  Oxford. 
S.  B.  Taft  of  Uxbrldge. 

Committee     on     Massachusetts 
Aerricultural  OolleGTS* 

Messrs.  John  Bursley-  of  West  Barn- 
stable. 
W.  C.  Jewett  of  Worcester. 
Isaac  Da.mon  of  Wayland. 
A.  H.  Nye  of  Blandford. 
E.  L.  Boardman  of  Sheffield. 

Committee  on  Experiments  and 
Station  Work. 

Messrs.  Wm.  H.  Spooner  of  Boston. 

N.  I.  BowDiTCH  of  Framlngham. 
Ralph  M.  Porter  of  Gumming. 

ton. 
E.  P.  Williams  of  Ashfleld. 
H.  A.  Oakman  of  Marshfleld. 

Committee   on  Forestry,  Roads 
and  Roadside  Improvements. 

^lessrs.  Francis  H.  Appleton  of  Pea- 
body. 
H.  G.  Worth  of  Nantucket. 
J.  J.  Mason  of  Amesbury. 
Henry  S.  Pease  of  Middlefleld. 
W.  M.  Wellington  of  Oxford. 

Committee    on     Institutes    and 
Public  Meetings. 

Messrs.  Edmund  Hersey  of  Hingham. 
Geo.  W.  Trull  of  Tewksbury. 
Wm.  R.  Sessions  of  Springfield. 
Wm.  a.  Bailey  of  Northampton. 
Kenyon    L.    Butterfield    of 
Amherst. 


The  secretary  is  a  member,  ex  officio,  of  each  of  the  above  committees. 


1  Died  Feb.  25, 1906. 
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DAIRY  BUBEAU. 

Messrs.  C.  D.  Richardson  of  West  Brookfleld,  1908;  Henry  E.  Patge  of  Amherst, 

1906;  J.  M.  Danforth  of  Lynnfleld,  1907. 

Executive  Officer, J.  L.  Ellsworth. 

General  Agent, P.  M.  Harwood  of  Barre. 


STATE   NUBSBBY  INSPBCTOB. 
Henry  T.  Fernald,  Ph.D.,  of  Amherst. 


Chemist,  . 

Eniomologi»t, 

Botanist,  . 

Pomologiet, 

Veterinarian, 

Engineer, . 

Omithologitt, 


SFEOIALISTS. 
By  Election  of  the  Board 

Dr.  C.  A.  GOESSXAKN, 

Prof.  C.  H.  Fernald, 
Dr.  Geo.  E.  Stone,   . 
Prof.  F.  A.  Waugh,  . 
Prof.  James  B.  Paige, 
Wm.  Wheeler,  . 
£.  H.  Forbush,  . 


Amherst. 
Amherst. 
Amherst. 
Amherst. 
Amherst. 
Concord. 
Wareham. 


By  Appointment  of  the  Secretary. 
librarian,  F.  H.  FowLER,  B.Sc.,  Firtt  Clerk. 
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MASSACHUSETTS  AGRICULTURAL  COLLEGE. 

LocalioH,  Amherst,  Hampshire  CoufUy. 


Board  of  Tkustees.  expires 

J.  Howe  Demond  of  Xorthamptou, 1907 

Elmer  D.  Howe  of  Marlborough, 1907 

Nathaniel  I.  Bowditgh  of  Framlngham, 1908 

William  Wheeler  of  Concord, 1908 

Arthur  G.  Pollard  of  Lowell, 1909 

Charles  A.  Gleason  of  SprlDgfleld, 1909 

James  Draper  of  Worcester, 1910 

Samuel  C.  Damon  of  Lancaster, 1910 

SlERRiTT  I.  Wheeler  of  Great  Barringtou, 1911 

Charles  W.  Preston  of  Danvers 1911 

Carroll  D.  Wright  of  Worcester, •.       .       .  1912 

M.  Fayette  Dickinson  of  Boston, .  1912 

William  H.  Bowker  of  Boston, 1918 

George  U.  Ellis  of  Newton, 1913 

Members  ex  Officio. 

His  Excellency  Governor  Curtis  Guild,  Jr., 
President  of  the  CorporcUion. 

Keni'ON  L.  Butterkield,  M.A President  of  the  CollegeA 

George  H.  Martin, Secretary  of  Ifie  Board  of  Education. 

J.  Leavis  Ellsworth, Secretary  of  the  Board  of  AgrUntlture. 

Officers  elected  by  the  Board  of  Trustees. 

Charles  A.  Gleason  of  Springfield,    .  Vice-President  of  the  Corporation, 

J.  Lewis  Ellsworth  of  Worcester, Secretary, 

Prof.  George  F.  Mills  of  Amherst, Treasurer. 

Charles  A.  Gleason  of  Springfield, Auditor. 

Kenyon  L.  Butterfield,  M.A., President  of  the  College.^ 

Board  of  Overseers. 
The  State  Board  of  Agriculture. 

Examining  Committee  of  the  Board  of  aoriculturb. 
Messrs.  Burs  ley,  Jewett,  Damon,  Nye  and  Boardman. 

Hatch  Experiment  Station  of  the  Massachusetts  Agricultural 

College. 

Wm.  p.  Brooks,  Ph.D., Agriculturist  and  Director. 

F.  A.  Wauoh,  B.Sc, Horticulturist. 

Charles  H.  Fernald,  Ph.D Entomologist. 

Henry  T.  Fernald,  Ph.D., Assistant  Entomologist. 

Chas.  A.  Goessmann,  Ph.D., (7A«m»«<  (Fertilizers). 

Joseph  B.  LiNDSEY,  Ph.D., C%«m»«^  (Foods  and  Feeding). 

George  £.  Stone,  Ph.D Botanist. 

J.  E.  Ostrander,  C.E., Meteorologist. 

1  Prof.  Wm.  P.  Brooks  Acting  President  to  July  1. 
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REPORT  OF  THE   DIRECTOR. 


WILLIAM  P.   BROOKS,    DIRECTOR. 


The  work  of  the  Hatch  Experiment  Station  during  the 
past  year  has  progressed  under  favorable  conditions.  The 
only  changes  in  the  station  staff  have  been  a  few  affecting 
minor  positions,  which  are  elsewhere  referred  to.  There  has 
accordingly  been  no  interruption  in  the  lines  of  investigation 
which  have  been  in  progress. 

Besides  the  monthly  meteorological  bulletins,  during  the 
past  year  four  other  bulletins  have  been  issued :  Nos.  103 
and  104  on  the  subject  of  fertilizers  and  the  results  of 
analyses  thereof;  No.  105  on  tomatoes  under  glass  and 
methods  of  pruning  tomatoes  ;  and  No.  106  on  condimental 
stock  and  poultry  foods. 

The  work  of  the  section  of  our  division  of  chemistry  hav- 
ing to  do  with  fertilizers  shows  that  the  conditions  of  the 
fertilizer  trade  in  the  State  are  substantially  the  same  as 
during  recent  years.  The  manufacturers  and  dealers  still 
offer  an  enormous  number  of  different  brands  of  so-called 
complete  and  special  fertilizers  in  the  markets.  The  number 
of  samples  analyzed  during  the  past  year  is  511,  represent- 
ing 313  distinct  brands.  There  can  be  no  doubt  that  the 
business  of  manufacturing  and  selling  fertilizers  might  easily 
be  greatly  simplified ;  that  a  great  reduction  in  the  number 
of  brands  offered,  without  loss  in  any  direction,  is  possible; 
and  that  the  result  of  such  simplification  and  reduction  in 
the  number  of  brands  would  be  that  fertilizers  sufficiently 
varied  for  every  purpose  could  be  furnished  to  the  farmers 
at  lower  prices  than  those  at  present  prevailing. 

The  fertilizer  section  of  our  division  of  chemistry  has 
during  the  past  year  analyzed  the  usual  number  of  samples 
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of  miscellaneous  materials,  wood  ashes,  lime  ashes,  soils,  etc. 
Such  samples  as  are  sent  in  by  the  farmers  are  usually  ana- 
lyzed and  the  results  reported  without  charge. 

The  bulletin  on  tomatoes  under  glass  is  an  important  con- 
tribution to  knowledge  on  the  best  methods  of  handling  this 
crop,  which  is  coming  to  be  one  of  much  importance  in  this 
State.  Bulletin  No.  106,  on  condimental  stock  and  poultry 
foods,  presents  analyses  of  a  large  number  of  foods  coming 
under  these  classes.  It  discusses  the  utility  of  such  foods, 
and  their  cost  as  compared  with  the  more  common  food 
stuffs.  It  is  clearly  shown  that  their  cost  is  in  excess  of 
what  appears  to  be  a  perfectly  fair  estimate  of  their  value. 
The  bulletin  presents  a  brief  r6sum6  of  the  results  of  experi- 
ments in  the  use  of  stock  and  poultry  foods,  which  tends  to 
show  that  the  claims  made  for  these  foods  are  not  justified 
by  facts.  The  results  of  an  experiment  in  the  department  of 
foods  and  feeding  are  presented  and  discussed,  the  conclusion 
being  that  the  food  under  trial  (Pratt*s)  did  not  appear 
to  be  superior  in  any  way  to  a  like  mixture  of  corn  meal  and 
wheat  middlings,  while  the  cost  was  considerably  greater. 

In  the  division  of  foods  and  feeding,  under  Dr.  J.  B. 
Lindsey,  a  number  of  other  important  lines  of  investigation 
have  been  followed  during  the  year.  A  somewhat  full  state- 
ment of  the  results  in  a  number  of  these  will  be  found  in 
Dr.  Lindsey*s  report,  which  is  transmitted  herewith.  Among 
the  more  important  results  of  these  investigations  are  the 
following  points  :  Bibby's  dairy  cake,  a  food  which  has  been 
persistently  urged  upon  the  attention  of  our  milk  producers, 
has  been  carefully  tested,  l>ut  has  been  found  to  be  less  satis- 
factory from  an  economical  point  of  view  than  some  of  the 
ordinary  food  stuffs. 

Eureka  com  has  been  carefully  compared  with  Sibley's 
Pride  of  the  North  corn,  from  the  standpoint  both  of  pro- 
duction and  of  food  value.  It  is  found  that,  although  the 
Eureka  gives  a  much  heavier  yield,  the  excess  in  weight  is 
made  up  almost  exclusively  of  water.  The  food  value  of  the 
product  of  an  acre  of  Eureka  corn  is  not  equal  to  the  food 
value  of  the  much  smaller  acre  product  of  Sibley's  Pride  of 
the  North. 
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Wheat  bran  lias  been  compared  with  com  siUgc,  in  con- 
nection in  both  cases  with  some  of  the  more  nitrogenous 
concentrates,  as  food  for  milch  cows.  The  results  indi- 
cate that  silage  is  equally  as  satisfactory  as  the  bran,  and 
that  by  substitution  of  silage  for  the  bran  the  necessary 
outlay  for  purchased  foods  in  milk  production  can  be  greatly 
reduced. 

This  division  has  carried  out  an  interesting  investigation 
into  the  conditions  prevailing  in  milk  production  in  Amherst 
and  neighboring  towns.  It  is  found  that  the  conditions  are 
often  quite  unsanitary ;  that  bacteria  are  frequently  exceed- 
ingly numerous  in  the  milk,  indicating  improper  methods  of 
handling ;  and  that  in  general  there  is  urgent  need  of  im- 
provement. In  the  judgment  of  Dr.  Lindsey,  the  results  of 
this  investigation  indicate  the  desirability  of  the  establish- 
ment of  some  regular  system  of  inspecting  dairies.  It  is 
believed  that  this  is  something  which  consumers  in  increas- 
ing numbers  will  be  likely  to  insist  upon  in  the  near  future. 

In  the  horticultural  division  the  only  investigation  suffi- 
ciently advanced  to  justify  report  is  that  undertaken,  and 
in  part  reported  upon  in  our  last  annual  report,  on  methods 
of  pruning  peach  trees  injured  by  winter-killing.  It  will  be 
remembered  that  four  systems  were  under  trial :  no  pruning, 
light  pruning,  moderate  pruning,  and  severe  pruning. 
Severe  pruning  consisted  in  removing  nearly  all  the  branches 
of  the  injured  tree.  The  observations  of  another  year  lead 
to  the  conclusion  that  this  system  cannot  be  recommended. 
A  more  moderate  pruning,  consisting  of  the  removal  of  from 
one-third  to  one-half  of  the  growth  of  the  previous  year, 
seems  to  have  given  results  which  are  on  the  whole  most 
satisfactory ;  and  such  pruning  is  recommended  in  all  cases 
when  the  wood  has  been  injured  by  winter-killing.  If  only 
the  fruit  buds  have  been  destroyed  by  the  winter,  it  is 
recommended  to  prune  back  the  previous  season's  growth 
severely,  leaving  only  two  or  three  buds. 

In  the  entomological  division,  experiments  are  in  prog- 
ress with  a  view  to  determining  the  definite  strength  of 
hydrocyanic  acid  gas  which  can  be  used  with  safety  on 
plants  in  greenhouses  under  varying  conditions  of  growth. 
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In  the  report  of  the  division  of  botany  and  vegetable 
pathology  will  be  found  a  discussion  of  the  general  condi- 
tions as  afiecting  plant  diseases  during  the  past  year ;  refer- 
ences to  the  somewhat  unusual  attack  of  the  potato  rot 
fungus  {Phytopthora  infestans)  on  the  tomato ;  and  a  dis- 
cussion of  the  causes  of  sun  scald  and  the  browning  of  the 
foliage  of  conifers  and  other  evergreens. 

The  report  of  the  vegetable  pathologist,  Dr.  George  E. 
Stone,  includes  also  a  suggestive  discussion  on  winter-kill- 
ing as  affecting  trees  and  shrubs,  as  a  result  of  the  excep- 
tionally cold  winters  1902-03  and  1903-04. 

The  great  importance  of  suitable  aeration  of  the  soil  for 
perfect  germination  of  certain  seeds  is  brought  out  by  an- 
other paper.  The  effects  of  sterilization  of  soils  respectively 
rich  and  low  in  organic  matter  on  germination  and  the 
growth  of  plants  have  been  investigated.  It  has  been  found 
that,  if  the  soil  is  rich  in  organic  matter,  sterilization  is 
favorable  both  to  germination  and  subsequent  growth ;  but 
if  the  soil  contains  little  organic  matter,  such  treatment  is 
unfavorable. 

The  influence  of  treating  seeds  in  soil  decoctions  of  vary- 
ing strengths  has  been  carefully  studied,  and  it  is  shown 
that  such  decoctions  from  sterilized  soil  when  highly  diluted 
exercise  a  favorable  effect  on  germination.  The  report  of 
Dr.  Stone  includes  also  the  presentation  and  discussion  of 
results  of  various  methods  of  seed  selection.  The  conclusion 
is  that,  for  seeds  adapted  to  that  method  of  handling,  the 
use  of  sieves  of  suitable  mesh  as  a  means  of  separating  the 
small  and  inferior  seeds  is  strongly  to  be  recommended. 
The  use  of  other  methods  of  separation  in  the  case  of  seeds 
which  cannot  be  successfully  handled  by  sifting  is  urged,  as 
being  of  much  importance. 

The  work  of  the  agricultural  division  during  the  past  year 
has  followed  the  usual  lines,  and  is  elsewhere  briefly  sum- 
marized. 

Among  the  different  bulletins  and  reports  which  have 
been  issued  by  the  station,  the  following  are  still  in  stock 
and  can  be  furnished  on  demand  :  — 
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TuberculoBis. 

Tuberculosis  in  college  herd;  tuberculin  in  diag- 
nosis; bovine  rabies;  poisoning  by  nitrate  of  soda. 

Glossary  of  fodder  terms. 

On  the  use  of  tuberculin  (translated  from  Dr.  Bang). 

Analyses  of  concentrated  feed  stuffs. 

Grass  thrips ;  treatment  for  thrips  in  greenhouses. 

Fertilizer  analyses. 

The  imported  elm-leaf  beetle. 

Fertilizer  analyses. 

Fertilizer  analyses;  treatment  of  barnyard  manure 
with  absorbents;  trade  values  of  fertilizing  in- 
gredients. 

Orchard  management;*  cover  crops  in  orchards; 
pruning  of  orchards;  report  on  fruits. 

Fertilizer  analyses. 

Fertilizer  analyses. 

Cucumbers  under  glass. 

Fertilizer  analyses ;  ash  analyses  of  plants ;  instruc- 
tions regarding  sampling  of  materials  to  be  for- 
warded for  analysis. 

Fertilizer  analyses. 

Fertilizer  analyses. 

Fertilizer  analyses ;  notes  on  barnyard  manure ;  trade 
values  of  fertilizing  ingredients. 

Fungicides ;  insecticides ;  spraying  calendar. 

A  farm  wood  lot. 

Inspection  of  concentrates. 

Dried  molasses  beet  pulp ;  the  nutrition  of  horses. 

Fertilizer  analyses ;  market  values  of  fertilizing  in- 
gredients. 

Analyses  of  manurial  substances  and  fertilizers; 
market  values  of  fertilizing  ingredients. 

Analyses  of  manurial  substances;  instructions  re- 
garding sampling  of  materials  to  be  forwarded 
for  analysis;  instructions  to  manufactures,  im- 
porters, agents  and  sellers  of  commercial  ferti- 
lizers; discussion  of  trade  values  of  fertilizing 
ingredients. 
No.  104.  Analyses  of  manurial  substances  and  licensed  ferti- 
lizers ;  market  values  of  fertilizing  ingredients. 
No.  105.     Tomatoes  under  glass ;  methods  of  pruning  tomatoes. 


No. 

3. 

No. 

27. 

No. 

33. 

No. 

41. 

No. 

64. 

No. 

67. 

No. 

75. 

No. 

76. 

No. 

77. 

No. 

81. 

No. 

82. 

No. 

83. 

No. 

84. 

No. 

87. 

No. 

89. 

No. 

90. 

No. 

92. 

No. 

95. 

No. 

96. 

No. 

97. 

No. 

98. 

No. 

99. 

No. 

100. 

No. 

102. 

No. 

103. 
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No.  109.     Condimental  stock  and  poultry  foods. 

Special  bulletin,  —  The  coccid  genera  Chionaspis  and  Hemichi- 

onaspis. 
Technical  bulletin,  No.  1,  —  Greenhouse  Aleyrodes;  strawberry 

Aleyrodes. 
Technical  bulletin,  No.  2,  —  The  graft  union. 
Index,  1888-95. 
Annual  reports,  1898, 1899,  1900, 1901,  1902, 1903,  1904,  1905, 

1906. 

Of  most  of  the  other  bulletins  a  few  copies  remain,  which 
can  be  supplied  only  to  complete  sets  for  libraries. 

The  co-operation  and  assistance  of  farmers,  fruit  growers 
and  horticulturists,  and  all  interested  directly  or  indirectly 
in  agriculture,  are  earnestly  requested.  Communications 
may  be  addressed  to  the  ''  Hatch  Experiment  Station,  Am- 
herst, Mass." 
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ANNUAL  REPORT 

Op  Georqk  F.  Miltjs,  TreamreT  of  the  Hatch  Experiment  Station 
OP  Massachcsetts  Agricultural  College, 

For  the  Year  ending  June  SO,  1905. 


Cash  received  from  United  States  Treasurer, 

•                   • 

$15,000  00 

Cash  paid  for  salaries,           .         .         .         . 

$6,992  42 

■ 

for  labor, 

1.788  14 

for  publications,    .         .         .         . 

782  84 

for  postage  and  stationery,    . 

367  36 

for  freight  and  express. 

•221  78 

for  heat,  light,  water  and  power,  . 

544  60 

for  chemical  supplies,  . 

106  39 

for  seeds,  plants  and  sundry  sup- 

plies,          

410  48 

for  fertilizers. 

738  11 

for  feeding  stuffs. 

379  78 

for  library, 

78  36 

for  tools,  implements  and  machin- 

ery,   

398  37 

for  furniture  and  fixtures, 

162  26 

for  scientific  apparatus, 

586  31 

for  live  stock. 

127  05 

for  travelling  expenses. 

158  46 

for  contingent  expenses, 

25  00 

for  building  and  repairs. 

1,132  30 

$15,000  00 

Cash  received  from  State  Treasurer,     . 

■ 
.  $13,625  00 

from  fertilizer  fees, 

.       4,365  00 

■ 

from  farm  products. 

.       1,512  95 

from  miscellaneous  sources. 

3,463  70 

Balance  June  80,  1904, 

3,383  55 

$26,850  20 
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Cash  paid  for  salaries, 
for  labor, 
for  publications,    . 
for  postage  and  stationery, 
for  freight  and  express, 
for  heat,  light,  water  and  power, 
for  chemical  supplies,   . 
for  seeds,  plants  and  sundry 


plies, 
for  fertilizers, 
for  feeding  stuffs, 
for  library,  . 
for  tools,  implements  and 

ery    .... 
for  furniture  and  fixtures, 
for  scientific  apparatus, 
for  live  stock, 
for  travelling  expenses, 
for  buildings  and  repairs. 


Balance, 


sup 


machin 


$13,678 

34 

2,337  69 

651 

50 

308  52 

136 

62 

1,021 

32 

615 

56 

451 

51 

7 

39 

613 

28 

92 

08 

17 

33 

174 

11 

735 

74 

172  00 

1,400 

79 

198  86 

3,737 

66 

$26,350  20 

I,  Charles  A.  Gleason,  duly  appointed  auditor  of  the  corporation,  do  hereby 
certify  that  I  have  examined  the  accounts  of  the  Hatch  Experunent  Stotionoi 
the  Massachusetts  Agricultural  College  for  the  fiscal  year  ended  June  30,  IWD, 
that  I  have  found  the  same  well  kept  and  classified  as  above ;  that  tbe  J^^eipis 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been 
$15,000,  and  the  corresponding  disbursements  $15,000;  for  all  of  which  prope 
vouchera  are  on  file  and  have  been  by  me  examuied  and  found  correct,  mua 
leaving  no  balance  of  the  $15,000 ;  and  that  $3,737.66  are  left  of  the  State  appro- 
priation and  of  funds  received  from  miscellaneous  sources. 


CBABI.B8  A.  GLEASO^ 


Auditor. 


Ajihbkst,  Aug.  7,  1905. 
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REPORT  OF  THE  METEOROLOGIST. 


J.    £.    OSTRANDER. 


The  attention  of  this  division  during  the  year  has  been 
largely  confined  to  the  work  of  making  the  usual  observations 
of  the  various  weather  phenomena  and  a  proper  tabulation  of 
these  records,  together  with  such  computations  as  are  found 
necessary  for  the  purpose  of  comparison.  The  installation 
of  some  new  apparatus  has  required  some  changes  in  the 
manner  of  tabulation,  but  the  only  effect  on  the  results  is  to 
render  them  more  accurate. 

At  the  beginning  of  each  month  the  usual  bulletin  of  four 
pages  has  been  issued,  giving  the  more  important  daily 
records  and  monthly  means,  together  with  a  summary  of  the 
results.  The  annual  summary  will  be  issued  as  a  part  of  the 
December  bulletin.  In  addition  to  issuing  the  bulletins,  a 
considerable  number  of  letters  have  been  required  to  answer 
specific  inquiries  regarding  rainfall,  temperature  and  other 
features  of  the  weather. 

This  station,  being  one  of  the  voluntary  observers'  stations 
of  the  United  States  Weather  Bureau,  has  furnished  the 
section  director  at  Boston  with  the  usual  monthly  reports, 
and  has  also  agreed  to  furnish  the  weekly  snow  reports 
during  the  winter.  A  phenological  record  has  also  been 
made,  and  a  copy  furnished  the  section  director  at  his 
request. 

The  local  forecast  official  at  Boston  has  furnished  this 
station  with  the  local  weather  predictions  daily  except  Sun- 
days, and  the  proper  signals  have  been  displayed  from  the 
flagstaff  on  the  tower.  It  was  found  necessary  to  shorten 
the  flagstaff  a  few  feet,  but  this  has  not  resulted  in  making 
the  signals  less  noticeable. 
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Owing  to  the  unsatisfactory  records  made  by  some  of  the 
Draper  self-recording  instruments  in  the  tower,  it  was  decided 
to  secure  some  of  other  make  whose  records  would  be  more 
precise.  Accordingly,  a  triple  electric  register  for  recording 
sunshine,  rain&ll  and  wind  velocity  was  purchased  from 
Julien  P.  Friez,  and  during  the  summer  vacation  the  wiring 
was  done  to  put  it  in  working  order.  The  sunshine  recorder 
was  mounted  on  top  of  the  tower  and  connected  by  wires  to 
the  register  in  the  tower.  Two  Edison  primary  batteries 
furnish  the  current  required  to  operate  the  register  at  inter- 
vals of  one  minute  while  the  sun  is  shining.  A  tipping- 
bucket  rain  gauge  on  the  campus  is  connected  to  the  register 
in  the  tower  by  more  than  a  thousand  feet  of  wire,  and  each 
one-hundredth  of  an  inch  of  rainfall  is  registered.  This 
furnishes  a  record  of  the  rate  of  precipitation  during  a  storm, 
as  well  as  the  total  amount.  The  record  is  also  checked  by 
measurement  in  a  standard  rain  gauge.  A  small  anemometer 
of  the  Weather  Bureau  pattern  was  mounted  on  top  of  the 
tower  in  place  of  the  Draper  rain  gauge,  which  >vas  taken 
down,  and  each  mile  of  wind  travelled  is  recorded  on  the 
register  below.  As  the  drum  on  which  all  the  above- 
mentioned  records  are  made  travels  at  a  rate  of  nearly  three 
miles  per  hour,  the  records  are  very  distinct,  and  variations 
in  rate  of  wind  movement,  as  well  as  in  the  rainfall,  are  easily 
noted.  A  set  of  maximum  and  minimum  thermometers  of  the 
Weather  Bureau  pattern  was  purchased  during  the  year,  to 
replace  others  that  were  greatly  worn. 

The  assistant  observer,  Mr.  C.  H.  Chadwick,  was  advanced 
to  the  position  of  observer  in  June,  succeeding  Mr.  G.  W. 
P^tch. 
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REPORT  OF  THE  AGRICULTURISTS. 


WM.   F.    BKOOKS;    ASSISTANTS,    F.    R.   CUUKCU,    S.    B.    HASKELL. 


The  work  of  the  agricultural  department  for  the  past  year 
has  closely  followed  the  lines  of  recent  years.  The  leading 
object  of  our  work  is,  by  long-continued  comparative  ex- 
periments, to  throw  light  upon  some  of  the  many  problems 
connected  with  the  use  of  manures  and  fertilizers.  The 
results  of  a  single  year  may  be  of  value  as  a  guide  to  prac- 
tice, but  it  is  important  to  know  concerning  any  given  sys- 
tem, not  alone  the  immediate  effect  upon  the  crop,  but  the 
ultimate  effect  upon  the  soil  as  well.  This  is  made  manifest 
only  by  continued  manuring  along  definite  lines.  Thus,  by 
long-continued  comparison  of  different  materials  which  may 
be  used  respectively  as  sources  of  any  given  plant  food 
element,  w^e  may  hope  to  determine  their  real  and  aver- 
age relative  value,  and,  by  suitable  rotation  of  crops,  their 
relative  suitability  also  for  different  plants.  By  continued 
experiment  along  definite  lines  in  successive  years  we  may 
hope,  moreover,  to  discover  the  relation  of  season  to  the 
fertilizer  efficiency  of  the  different  fertilizer  materials  under 
comparison.  With  definite  knowledge  concerning  immediate 
effect  upon  the  crop,  ultimate  effect  upon  the  soil  and  differ- 
ences in  effect  due  to  variations  in  seasons,  we  shall  be  in  a 
position  to  give  advice  of  value  both  to  the  farmer  seeking 
to  produce  crops  at  lowest  cost  and  to  the  fertilizer  manu- 
facturer. The  work  carried  on  in  the  department  during 
the  past  season  has  involved  the  care  of  244  field  plots  in 
our  various  fertilizer  and  variety  tests,  150  closed  plots 
and  245  pots  in  vegetation  experiments.  The  work  in  the 
closed  plots  and  the  vegetation  experiments  serve  as  valuable 
checks  upon  the  accuracy  of  field  work,  and  enable  us  to 
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extend  the  scope  of  our  investigations.  !E^sides  the  care 
for  all  this  work,  we  have  a  grass  garden  including  48 
species  and  7  varieties,  most  of  which  occupy  one  square 
rod  each.  Our  work  with  poultry  has  followed  the  general 
lines  of  investigation  of  earlier  years,  the  principal  subject 
under  investigation  being  the  relations  of  different  foods  and 
food  combinations  to  egg  production.  A  detailed  report  of 
results  obtained  will  be  at  this  time  presented  for  but  a 
small  number  of  the  experiments  in  progress. 

The  principal  subjects  of  inquiry  discussed,  and  the  more 
important  results,  very  briefly  stated,  are  as  follows  :  — 

I.  — To  determine  the  relative  value  of  bamvard  manure, 
nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood,  as 
sources  of  nitrogen.  The  crop  of  this  year  was  mixed  oats 
and  peas  for  hay ;  and,  on  the  basis  of  yield,  the  nitrogen- 
furnishing  materials  rank  in  the  following  order :  nitrate  of 
soda,  dried  blood,  sulfate  of  ammonia,  and  barnyard  manure. 
On  the  basis  of  increase,  as  compared  with  no-nitrogen 
plots,  taking  into  account  all  the  crops  grown  since  the  ex- 
periment began,  the  materials  rank  as  follows :  nitrate  of 
soda,  100  per  cent. ;  dried  blood,  68.72  per  cent. ;  sulfate 
of  ammonia,  60.78  per  cent.;  barnyard  manure,  80.58  per 
cent. 

II.  —  To  detennine  the  relative  value  of  muriate  as  com- 
pared with  high-grade  sulfate  of  potash  for  field  crops.  The 
results  of  this  year  indicate  the  sul&te  to  be  superior  to  the 
muriate  for  clover,  for  rhubarb,  and  for  blackberries. 

HI.  —  To  determine  the  relative  value  of  different  potash 
salts  for  field  crops.  The  salts  under  comparison  are  high- 
grade  sulfate,  low-grade  sulfate,  kainite,  muriate,  nitrate, 
carbonate,  and  silicate.  The  crop  of  this  year  was  soy 
beans.  The  different  potash  salts  rank  in  the  following 
order :  carbonate,  high-grade  sulfate,  silicate,  nitrate,  muri- 
ate, low-grade  sulfate,  and  kainite.  The  crop  where  the 
latter  salt  was  used  was  by  far  the  poorest  in  the  field,  being 
much  lower  than  the  crop  of  the  plots  to  which  no  potash 
has  been  applied  for  the  past  eight  years. 

IV.  —  To  determine  the  relative  value  in  crop  production 
of  a  fertilizer  mixture  rich  in  potash,  as  compared  with  one 
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representing  the  averspge  of  special  corn  fertilizers  purchas- 
able in  our  markets.  The  crop  of  this  year  was  hay,  — 
mixed  timothy,  red-top  and  clovers.  The  crops  were  sub- 
stantially equal ;  but,  as  the  cost  of  fertilizers  is  lower  where 
the  fertilizer  richer  in  potash  is  used,  the  advantage  is  with 
that  combination  of  materials. 

V.  —  To  determine  the  relative  value  in  com  and  hay 
production  of  a  moderate  application  of  manure  alone,  as 
compared  with  a  smaller  application  of  manure  used  in  com- 
bination with  160  pounds  of  high-grade  sulfate  of  potash 
per  acre.  The  crop  of  this  year  was  hay,  —  mixed  timothy, 
red-top  and  clovers.  The  larger  average  yield  was  pro- 
duced on  the  combination  of  manure  and  potash ;  and,  as 
this  combination  costs  $6.40  less  per  acre  than  the  larger 
quantity  of  manure  alone,  the  advantage  in  favor  of  the  com- 
bination is  decisive. 

VI.  —  To  determine  which  is  better  economy,  to  spread 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  experi- 
ment occupies  five  pairs  of  plots.  The  spring  application 
gave  the  better  yield  in  all  cases,  but  the  difference  was  not 
sufficiently  large  to  cover  the  larger  cost  of  the  extra  han- 
dling involved  in  the  case  of  the  manure  spread  in  the  spring. 
The  winter  of  1904-05,  however,  was  exceptionally  favor- 
able to  good  results  from  application  at  that  season,  as  there 
was  little  or  no  wash  over  the  surface. 

Vn.  — To  determine  the  economic  result  of  using  in  rota- 
tion on  grass  lands  :  the  first  year,  barnyard  manure,  8,000 
pounds  per  acre ;  the  second  year,  wood  ashes,  1  ton  per 
acre ;  and  the  third  year,  bone  meal,  600,  and  muriate  of 
potash,  200,  pounds  per  acre.  The  average  yield  of  hay 
during  the  past  season,  all  three  systems  of  manuring  being 
represented,  on  a  total  area  of  about  9  acres,  is  at  the  rate 
of  about  4,840  pounds  of  hay  per  acre.  The  average  for  the 
tiiirteen  years  during  which  the  experiment  has  continued, 
1893-1905,  inclusive,  is  6,479  pounds. 

Vni.  —  To  determine  whether  the  application  of  nitrate 
of  soda  after  the  harvesting  of  the  first  crop  will  give  a  prof- 
itable increase  in  the  rowen  crop.     The  increases  produced 
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in  the  four  pairs  of  plots  under  comparison  were  relatively 
small  except  in  one  instance.  Nitrate  applied  at  the  rate  of 
250  pounds  per  acre  gave  an  apparent  increase  of  nearly  1 
ton  of  rowen,  which  is  considerably  more  than  sufficient  to 
cover  the  cost  of  the  nitrate. 

IX. — To  test  the  relative  value  for  the  production  of 
garden  crops  of  fertilizers  supplying  respectively  nitrogen 
and  potash,  when  used  with  manure.  The  nitrogen  fer- 
tilizers compared  are  dried  blood,  nitrate  of  soda  and  sulfate 
of  ammonia.  The  use  of  the  nitrate  is  attended  with  the 
greatest  profit.  On  the  basis  of  total  crops  produced,  the 
relative  standing  of  the  different  nitrogen  fertilizers  is :  for 
the  early  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
95.67  per  cent. ;  sulfate  of  ammonia,  63.08  per  cent. ;  for 
the  late  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
98.77  per  cent.  ;  sulfate  of  ammonia,  79.52  percent. 

The  potash  salts  under  comparison  are  high-grade  sulfate 
and  muriate.  For  the  fifteen  years  the  relative  standing  of 
these  fertilizers  is :  for  the  early  crops,  sulfate  of  potash, 
100  per  cent. ;  muriate  of  potash,  94.66  per  cent.  ;  for  the 
late  crops,  sulfate  of  potash,  97.9  per  cent. ;  muriate  of 
potash,  100  per  cent. 

X.  —  To  determine  whether  alfalfa  is  a  profitable  crop  in 
Massachusetts.  A  large  number  of  experiments  tried  during 
the  past  eight  or  ten  years  indicates  that  it  is  quite  doubtful 
whether  alfalfa  can  be  successfully  grown  under  our  climatic 
conditions. 

XI.  —  Comparison  of  different  feeds  and  feed  combinations 
furnishing  the  essential  nutrients  in  varying  proportions  for 
laying  hens.  The  results  indicate  corn  to  have  superior 
merit  among  the  different  grains  for  the  production  of  eggs, 
considered  from  the  standpoint  both  of  total  number  and 
economy  of  production.  Rice  is  somewhat  superior  in  num- 
ber of  eggs  produced  to  corn,  but  the  cost  is  so  great  as  to 
render  its  use  inexpedient. 
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I.  —  Manures  and  Fertilizers  furnishing  Nitrogen 

COMPARED.     (Field  A.) 

To  make  clear  the  plan  of  the  oxi)criment,  which  is  con- 
tinuous, I  quote  from  the  seventeenth  annual  report :  — 

The  experiments  in  Field  A  have  two  principal  objects  in 
view:  first,  to  compare  the  efficiency  (as  measured  by  crop 
production)  of  a  few  standard  materials  which  may  be  used  on 
the  farm  as  sources  of  nitrogen;  second,  to  determine  to  what 
extent  the  introduction  of  a  legimie  will  render  the  application 
of  nitrogen  to  a  succeeding  crop  of  another  family  unneces- 
sary. The  field  includes  eleven  plots  of  one-tenth  acre  each. 
A  full  description  of  the  plan  followed  will  be  found  in  the 
twelfth  annual  report  of  the  Hatch  Experiment  Station.  The 
materials  furnishing  nitrogen  under  comparison  are  barnyard 
manure,  nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood. 
With  few  and  unimportant  exceptions,  each  plot  luis  been 
manured  in  the  same  way  since  1890.  All  the  plots  annually 
receive  equal  and  liberal  amounts  of  materials  supplying  phos- 
phoric acid  and  potash.  Three  plots  in  the  field  have  had  no 
nitrogen  applied  to  them  since  1884;  tlie  materials  under  com- 
parison on  the  other  plots  in  the  field  are  applied  in  such 
quantities  as  to  furnish  nitrogen  at  the  rate  of  45  pounds  per 
acre  to  each.  Barnyard  manure  is  applied  to  one  plot,  nitrate 
of  soda  to  two,  sulfate  of  ammonia  to  three  and  dried  blood  to 
two  plots.  Tlie  potash  applied  to  these  plots  is  supplied  in  the 
form  of  muriate  to  six  plots,  namely,  1,  3,  6,  7,  8  and  9.  It  is 
supplied  in  the  form  of  low-grade  sulfate  to  four  plots,  namely, 
2,  4,  5  and  10. 

The  crops  grown  in  this  experiment  previous  to  this  year 
in  the  order  of  their  succession  have  been :  oats,  rye,  soy 
beans,  oats,  soy  beans,  oats,  soy  beans,  oats,  oats,  clover, 
potatoes,  soy  beans,  potatoes,  soy  beans,  potatoes. 

The  condition  of  the  soil  of  this  field  during  the  last  year 
or  two  had  indicated  quite  clearly  that  it  would  be  benefited 
by  liming.  Freshly  water-slaked  lime  was  used.  It  was 
applied  by  the  use  of  Kemp's  manure  spreader,  adjusted 
with  a  view  to  applying  lime  as  closely  as  possible  at  the 
rate  of  1  ton  to  the  acre.     The  amount  actually  applied  to 
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1^0  fl^^i^  ^as  2,395  pounds,  so  that  the  lime  was  used  in 
slightly  greater  quantity  than  intended.  The  work  of  the 
spreader  in  applying  lime  is  quite  satisfactory.  There  is  no 
difficulty  in  adjusting  it  to  apply  any  desired  amount  with 
substantial  accuracy.  Any  chance  that  the  amounts  applied 
to  the  different  plots  in  such  experiments  as  those  in  prog- 
ress on  Field  A  will  differ  is  avoided  by  driving  the  spreader 
in  applying  the  lime  the  full  length  of  the  field  across  the 
plots. 

The  crop  of  this  year  was  oats  and  peas.  The  lime  was 
applied  on  April  26,  and  plowed  in,  and  Canada  peas  at  the 
rate  of  l^^  bushels  per  acre  were  sown  on  April  28,  and 
deeply  harrowed  in.  On  April  29  the  fertilizers  were  ap- 
plied, and  harrowed  in.  The  oats  were  of  the  Clydesdale 
variety.  They  were  sown  at  the  rate  of  1  bushel  to  the  acre 
on  May  1,  and  harrowed  in.  No  accidental  conditions  likely 
to  interfere  with  the  experiment  were  noted,  although  the 
rank  growth  on  the  plots  receiving  nitrogen  in  the  most 
highly  available  form  (nitrate  of  soda  and  sulfate  of  am- 
monia) resulted  in  considerable  lodging,  which  no  doubt 
decreased  the  yield  on  those  plots. 

The  rates  of  yield  on  the  several  plots  and  the  source  of 
nitrogen  on  each  are  shown  in  the  following  table  :  — 


Yield  of  Oats  and  Peas  per  Acre, 


PloU. 

NiTBOOBN  FbRTILIZBRS  UBBD. 

Haj 
(Pounds). 

0,  . 

Barnyard  manure 

4,990 

V,      •                  ■ 

1,.    . 

2,  .        . 
S.  .        . 
4,  .       . 
6,.        . 
6,.        . 

7,  .        . 

8,  .        . 

9,  .        . 
10,  . 

Nitrate  of  soda  (muriate  of  potash), 

Nitrate  of  Boda  (sulfate  of  potash) 

Dried  blood  (muriate  of  potash) 

No  nitrogen  (sulfate  of  potash), 

Sulfate  of  ammonia  (sulfate  of  potash), 

Sulfate  of  ammonia  (muriate  of  potash), 

No  nitrogen  (muriate  of  potash), 

Sulfate  of  ammonia  (muriate  •f  potash), 

No  nitrogen  (muriate  of  potash) 

Dried  blood  (sulfate  of  potash), 

6,900 
7,000 
6,700 
4,S50 
5,660 
6,600 
4,800 
6,900 
8,900 
6,600 
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It  will  be  noticed  that  the  yield  on  the  three  no-nitrogen 
plots  (4,7,9)  is  much  below  the  yield  obtained  on  any  of  the 
plots  where  fertilizers  supplying  nitrogen  were  used.  There 
was  a  fair  proportion  of  peas  in  the  crop,  but,  in  spite  of  the 
fact  that  peas  are  usually  able  to  take  a  considerable  pro- 
portion of  their  nitrogen  from  the  air,  it  is  very  clear  that  it 
will  be  unwise,  in  the  ease  of  a  mixed  crop  including  a  legume 
and  a  non-legume,  to  depend  to  any  great  extent  upon  this 
atmospheric  source  of  supply.  The  average  yield  of  the 
three  no-nitrogen  plots  was  at  the  rate  of  4,350  pounds  of 
hay  per  acre.  The  average  yield  of  the  nitrogen  plots  was 
at  the  rate  of  6,400  pounds  per  acre.  Here  is  a  difference 
of  a  little  more  than  1  ton  per  acre,  which  is  far  more  than 
sufficient  to  cover  the  cost,  $7.85,  of  the  amounts  in  which 
such  fertilizer  was  used.  It  will  be  noticed,  further,  that 
the  yield  on  the  plot  to  which  barnyard  manure  is  annually 
applied  is  much  below  that  on  even  the  poorest  plot  to  which 
a  nitrogen  fertilizer  was  applied.  The  manure  in  question 
was  put  on  at  the  time  of  preparing  the  soil  in  the  spring, 
and  evidently  the  nitrogen  it  contained  did  not  become  in 
large  degree  available  in  season  to  benefit  crops  making 
their  growth  so  early  in  the  growing  season  as  oats  and 
peaa.  The  average  yields  of  this  year  on  the  several  fer- 
tilizers are  shown  in  the  following  table  :  — 


FBRTIUXnS  U8BO. 


H&y 

(Pounds). 


Average  of  the  no-nltrogen  plots  (4,  7,  9),    . 
Average  of  the  nitrate  of  aoda  plots  (1, 2),  . 
Average  of  the  dried-blood  plots  (8, 10), 
Average  of  the  sulfate  of  ammonia  plots  (S,  6,  8), 


4,850 
6,960 
6,000 
6,883 


As  the  result  of  experiments  previous  to  this  year,  it  has 
been  found  that  the  materials  furnishing  nitrogen  have  pro- 
duced crops  in  the  following  relative  amounts  :  — 

Per  Gent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 96.02 

Dried  blood. 90.83 

Sulfate  of  ammonia, 88.62 

No  nitrogen, 72.11 
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Similar  averages  for  this  year  are  as  follows  :  — 

ForOenL 

Nitrate  of  soda, 100.00 

Dried  blood, 94.96 

Sulfate  of  ammonia, 91.84 

Barnyard  manure, 71.22 

No  nitrogen, 62.60 

Combining  the  results  showing  relative  standing  in  1905 
with  similar  figures  for  all  the  years  previous  to  1905,  the 
relative  standing  is  as  follows  :  — 

^  Per  Gent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 94.47 

Dried  blood, 91.09 

Sulfate  of  ammonia 88.83 

No  nitrogen, 71.62 

The  figures  showing  relative  standing  of  the  different 
materials  fiirnishing  nitrogen  as  compared  with  the  no- 
nitrogen  plots  so  &r  given  are  based  upon  the  total  yield. 
K  we  compare  the  different  materials  used  as  sources  of 
nitrogen  on  the  basis  of  increase  in  crop  rather  than  on  the 
basis  of  total  product,  they  rank  to  date  for  the  entire  period 
of  the  experiment,  1890  to  1905,  inclusive,  as  follows  :  — 

Relative  Iticreases  in  Yields  (^Average  for  the  Sixteen  Years), 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 80.58 

Dried  blood, 68.72 

Sulfate  of  ammonia, 60.78 

Whatever  the  method  of  comparison,  the  superiority  of 
the  results  obtained  from  the  use  of  nitrate  of  soda  is  very 
apparent.  In  estimating  the  significance  of  the  figures,  the 
fact  must  not  be  lost  sight  of  that  the  four  different  materials, 
nitrate,  dried  blood,  sulfate  of  ammonia  and  barnyard  manure, 
are  applied  in  this  experiment  in  amounts  furnishing  precisely 
equal  quantities  of  nitrogen  to  each  plot  where  they  are  used. 
At  current  prices,  a  pound  of  nitrogen  can  be  purchased  at 
lower  cost  in  nitrate  of  soda  than  in  almost  any  other  ma- 
terial ;  and  the  advisability,  therefore,  of  depending  largely 
upon  the  nitrate  as  a  means  of  supplying  the  important 
element  nitrogen,  becomes  strikingly  evident. 
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n.  —  The  Relative  Value  op  Mubiate  akd  High-grade 

Sulfate  of  Potash.     (Field  B.) 

This  experiment,  which  has  been  in  progress  since  1892, 
was  designed  to  test  the  relative  value  of  muriate  and  high- 
grade  sulfate  of  potash  used  continuously  upon  the  same 
soil.  These  salts  since  1900  have  been  annually  applied  at 
the  rate  of  250  pounds  each  per  acre.  There  are  ten  plots 
in  the  field,  each  containing  about  Vir  of  an  acre.  Five  of 
these  receive  muriate  of  potash,  and  these  plots  alternate 
with  the  same  number  of  plots  which  are  yearly  manured 
with  sul&te  of  potash.  Each  plot  in  the  field  is  manured 
annually  with  fine-ground  bone  at  the  rate  of  600  pounds 
per  acre.  The  crops  grown  in  this  field  this  year  have  in- 
cluded soy  beans,  celery,  asparagus,  rhubarb,  raspberries, 
blackberries  and  clovers.  The  yields  of  the  three  crops, 
asparagus,  raspberries  and  blackberries,  have  been  small, 
and  the  differences  in  the  results  on  the  different  potash 
salts  did  not  appear  to  be  sufficient  to  be  of  much  signifi- 
cance. There  was,  however,  a  very  marked  difference  in 
the  extent  to  which  the  blackberry  bushes  on  the  two  potash 
salts  winter-killed.  Those  on  the  plot  which  has  annually 
received  an  application  of  sulfate  of  potash  were  killed  back 
much  less  seriously  than  the  bushes  on  the  muriate  of  potash 
plot.  There  was  a  marked  difference  in  the  growth  of  the 
celery  on  the  two  potash  salts,  that  on  the  muriate  being 
much  better  than  that  on  the  sulfate.  This  fact  is  reported 
at  this  time  without  comment,  as  it  seems  to  the  writer 
probable  that  some  accidental  cause,  not  connected  directly 
with  the  system  of  manuring,  unfavorably  influenced  the 
growth  on  the  poorer  plot.  Six  plots  in  the  field  have  been 
in  clover  during  the  past  year.  All  of  these  plots  were 
sown  to  clover  in  the  late  summer  of  1904,  one  pair  of  plots 
each  (muriate  and  sulfiite)  with  Alsike,  Medium  and  Mam- 
moth clovers.  The  clover  on  all  plots  germinated  well,  but 
early  showed  a  very  unhealthy  condition  on  the  plots  occu- 
pied both  by  the  Medium  and  Mammoth  red  clovers.  The 
young  plants  early  turned  yellow  and  gradually  disappeared. 
So  poor  was  the  condition  of  these  varieties  of  clover  this 


24  HATCH   EXPERIMENT   STATION.         [Jan. 

spring  that  it  was  decided  to  plow  them  up.  The  unhealthy 
condition  is  thought  to  have  been  connected  with  a  deficiency 
of  lime  in  the  soil,  and  these  plots  accordingly  received  an 
application  of  freshly  slaked  lime  at  the  rate  of  about  1  ton 
to  the  acre.  They  were  then  plowed  and  reseeded  to  the 
same  varieties  of  clover.  The  crops  were  cut  on  August  11, 
but,  being  much  mixed  with  weeds,  as  was  to  be  expected 
in  the  case  of  spring-sown  clover,  the  product  was  not 
weighed.  The  Alsike  clover  upon  the  plots  sown  in  the 
summer  of  1904  gave  one  fair  crop. 

The  yield  on  the  muriate  was  at  the  rate  of  3,986  pounds 
per  acre ;  on  the  sulfate,  4,000  pounds.  These  figures  do 
not  accurately  indicate  the  relative  condition  of  the  clover, 
for  the  growth  on  both  plots  was  somewhat  mixed  with  other 
grasses,  which  were  much  more  abundant  on  the  muriate  of 
potash  than  on  the  sulfate,  where  the  clover  was  very  clearly 
much  superior  to  that  on  the  other  plot.  The  rhubarb  on 
both  potash  salts  gave  a  heavy  growth.  The  rates  of  yield 
per  acre  were  as  follows  :  — 

Muriate  v.  High-grade  Sulfate  of  Potash  (^Rhubarb).  —  Yields  per  Acre 

(^Pounds) . 


Fbrtilizbbs  ubbd.      ^  Btolks.  LwTm. 

Muriate  of  potash, 23,148  19,249 

Sulfate  of  potash 28,729  20,844 

These  yields  are  much  heavier  than  last  year,  as  the 
rhubarb  is  now  more  fully  established,  and  the  difference  in 
favor  of  the  sulfate  of  potash  is  still  greater  than  previously. 

in.  —  Comparison  of  Different  Potash  Salts  for 

Field  Crops.     (Field  G.) 

This  experiment  for  comparison  of  different  potash  salts  was 
begun  in  1898.  The  field  contains  forty  plots,  of  about  one- 
fortieth  of  an  acre  each.  The  plots  are  fertilized  in  five  series 
of  eight  plots  each,  each  series  including  a  no-potash  plot  and 
one  plot  for  each  of  the  potash  salts  under  comparison.  Those 
salts  are  kainite,  high-grade  sulfate,  low-grade  sulfate,  muriate, 
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nitrate,  carbonate  and  silicate.  Each  is  applied  annually  to  the 
same  plot,  and  all  are  used  in  such  amounts  as  to  furnish  equal 
potash  to  each  plot.  In  the  quantities  employed  the  different 
salts  supply  annually  actual  potash  at  the  rate  of  165  pounds 
per  acre.  All  plots  are  equally  manured  with  materials  furnish- 
ing fairly  liberal  amounts  of  nitrogen  and  phosphoric  acid.* 

The  crops  grown  in  this  experiment  since  1898  in  order  of 
succession  up  to  the  present  year  have  been  :  — 

1898.  Medium  Green  soy  beans. 

1899.  Potatoes. 

1900.  Plots  1-8,  cabbage ;  9-24,  Medium  Green  soy  beans ;  25-40, 

cow  peas. 

1901.  1-8,  wheat;  9-40,  com. 

1902.  Clover. 

1903.  Clover. 

1904.  1-16,  cabbage;   17-40,  com. 

1905.  Soy  beans. 

The  results  with  the  crops  of  last  year,  cabbages  and  com, 
were  rather  indecisive,  and  were  not  reported  in  detail. 
The  most  striking  observation  in  connection  with  the  results 
of  last  year  was  the  relatively  low  yields  on  the  silicate  of 
potash  and  the  relatively  high  yields  on  the  nitrate  and  car- 
bonate. The  crop  in  1905  was  the  Medium  Green  soy  bean. 
The  season  was  favorable  to  the  crop,  which,  with  one  ex- 
ception, to  be  presently  noted,  appeared  to  be  affected  by  no 
disturbing  accidental  conditions.  A  circular  area,  extending 
entirely  across  Plot  10  and  a  short  distance  into  both  plots 
9  and  11,  was  early  affected  by  some  unknown  cause,  which 
within  a  relatively  short  time  resulted  in  the  death  of  the 
plants  growing  there.  It  is  estimated  that  the  total  number 
of  plants  in  Plot  10  thus  destroyed  was  from  one-quarter  to 
one-third  of  the  total  number  of  plants  in  the  plot.  The 
proportion  of  plants  destroyed  in  plots  9  and  11  was  rel- 
atively small. 

At  a  period  very  early  in  the  growth  of  the  crop  it  was 
noticed  that  the  leaves  on  all  the  plots  to  which  kainite  is 
applied  as  a  fertilizer  were  abnormal.     Practically  all  the 
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leaves  on  plants  on  these  plots  early  became  very  much 
crinkled.  They  were  smaller  than  normal  leaves,  and  there 
were  numerous  areas  near  the  margins  of  some  of  the  leaves 
where  the  tissues  died.  This  appearance  was  repeated  with 
such  perfect  regularity  on  each  one  of  the  plots  (2,  10,  18, 
26,  34)  to  which  kainite  was  applied  that  it  is  impossible 
to  doubt  that  the  effect  was  due  to  constituents  found  in 
this  fertilizer.  It  was  clearly  physiological  in  its  origin. 
Whether  due  to  the  large  amounts  of  chlorides  contained  in 
the  kainite  applied  to  these  plots  we  are  not  at  present  cer- 
tain ;  but,  in  view  of  the  fact  that  potassium  chloride  has  in 
a  number  of  instances  been  shown  to  be  distinctly  inferior  as 
a  source  of  potash  for  soy  beans  in  comparison  with  other 
salts  in  our  experiments,  it  seems  probable  that  such  was  the 
case.  The  potash  salts  used  on  the  different  plots  and  the 
rates  of  yield  of  beans  per  acre  are  shown  in  the  following 

table :  — 

Yields  per  Acre. 


Plots 


Potash  Salt. 


Beans 
(Bushels). 


Straw 
(Pounds). 


1. 
2. 

*. 

6, 
7, 
8. 
9. 
10, 

llf 
12, 
18, 

U, 
16. 
16, 

17. 
18, 

W, 
90, 


No  potash,  . 
Kainite, 

High-grade  sulfate, 
liow-grade  sulfate. 
Muriate, 
Nitrate, 
Carbonate,  . 
silicate. 
No  potash,  . 
Kainite, 

High-grade  sulfate, 
Low-grade  sulfate. 
Muriate, 
Nitrate, 
Carbonate, . 
Silicate, 
No  potash,  . 
Kainite, 

High-grade  sulfate, 
Low-grade  sulfate. 


24.14 
18.63 
26.90 
25.17 
22.41 
24.14 
82.41 
22.07 
18.79 
11.38 
21.04 
22.42 
22.07 
25.87 
28.28 
26.90 
24.88 
17.24 
25.52 
24.14 


2,120 
1,210 
2,000 
1,800 
1,640 
1,900 
2,280 
1,640 
1,400 
1,600 
2,080 
2,280 
2,240 
2,800 
2,700 
2,740 
2,380 
1,540 
1,940 
1,760 
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Yields  per  Acre  —  Concluded. 


Plots. 


21,  . 

22.^  . 

28.  . 

M,  . 

25.  . 

M,  . 

27,  . 

ffl,  . 

».  . 

80,  . 

81,  . 

82,  . 

83,  . 
94, 

85,  . 

86,  . 

87,  . 

88,  . 

89,  . 
40,  . 


Potash  Ba&t. 


(Bnsliols). 


Muriate, 
Nitrate, 
Carbonate, . 
Silicate,      . 
No  potash,  . 
Kalnlte, 

High-grade  snlfMe, 
T^w-gradfi  sulfate. 
Muriate, 
Nitrate, 
Carbonate, 
Silicate, 
No  potash,  . 
Kainlte, 

High-grade  sulfate. 
Low-grade  sulfate. 
Muriate, 
Nitrate, 
Carbonate, . 
Silicate,       . 


80.69 
26.21 
26.90 
26.21 
22.41 
19.81 
81.72 
26.87 
24.48 
16.86 
26.56 
28.19 
28.45 
18.26 
24.14 
16.21 
16.02 
24.88 
24.14 
28.62 


Straw 
(Pounds), 


1,820 
2,160 
2,260 
2,060 
1,780 
1,240 
2,060 
1,760 
1,900 
1,240 
1,960 
1,600 
1,800 
1,160 
1,820 
960 
1,040 
2,020 
2,240 
2,160 


The  influence  of  the  difierent  potash  salts  is  somewhat 
more  clearly  brought  out  by  the  table  below,  which  gives  the 
average  results  for  each  of  the  potash  salts  employed :  — 

Soy  Beans,  — Average  Yield  per  Acre, 


Potash  Salt. 

Basns 

(Bushels). 

Straw 
(Pounds). 

No  potash  (plots  1, 9, 17, 25, 88), 

Kainlte  (plots  2, 10, 18, 26, 84), 

High-grade  sulfate  (plots  8, 11, 19, 27, 85), 
lA>w-grade  sulfate  (plots  4, 12, 20, 28, 86), 

Muriate  (plots  6, 18, 21,  29, 87), 

Nitrate  (plots  6, 14, 82, 80, 88) 

Carbonate  (ploU  7, 15, 28, 81, 80), 

Silicate  (plots  8, 16, 24, 82, 40), 

22.72 
16.96 
26.86 
22.76 
28.06 
28.88 
27.86 
26.40 

1,896 
1,860 
1,964 
1,712 
1,728 
2,066 
2,288 
2,024 
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It  will  be  noticed  that  the  average  rate  of  yield  on  all 
plots  to  which  potash  salts  are  applied,  with  the  exception 
of  those  where  kainite  is  the  source  of  potash,  is  greater 
than  on  the  no-potash  plots.  The  average  yield  on  the 
kainite,  on  the  other  hand,  is  much  below  the  average  on  the 
no-potash  plots.  Examination  of  the  longer  table  shows 
that  this  inferiority  of  kainite  was  constant  for  each  of  the 
five  plots.  Such  examination  also  shows  that  the  variation 
in  relative  standing  of  the  plots  where  each  of  the  different 
potash  salts  was  used  is  fairly  constant  for  each.  The  most 
marked  exception  to  this  rule  is  found  in  the  case  of  plots 
30,  36  and  37,  where  the  yields  are  lower  than  on  other 
plots  receiving  the  same  potash  salts.  This  inferiority  on 
these  plots  appears  to  have  been  due  to  the  fact  that  the 
stand  of  plants  in  them  was  too  thin.  A  count  indicates 
that  the  average  number  of  [)lants  in  a  row  in  this  field  is 
about  120 ;  in  Plot  30  it  was  about  95  ;  in  plots  36  and  37 
about  45.  The  potash  salt  giving  the  highest  yield  in  this 
experiment  is  the  carbonate,  followed  closely  by  the  high- 
grade  sulfate  and  silicate.  The  potash  salts,  other  than 
kainite,  containing  chlorine  (low-grade  sulfete  and  muriate), 
give  yields  considerably  lower.  As  neither  the  carbonate 
nor  the  silicate  of  potash  is  commonly  found  in  our  markets, 
these  having  been  manufactured  in  the  first  instance  as  ferti- 
lizers for  tobacco,  the  practical  lesson  to  be  drawn  from  the 
experiment  is  that  for  the  soy  bean  it  is  much  safer  to  depend 
upon  the  high-grade  sulfate  as  a  source  of  the  needed  potash 
than  to  use  any  of  the  potash  salts  containing  chlorine. 
Neither  the  carbonate  nor  the  silicate,  even  if  available, 
would  be  preferable  to  the  high-grade  sulfate,  as  the  cost 
per  unit  of  potash  is  much  greater  than  with  sulfate.  The 
result  of  the  past  season  is  in  agi'eement  with  results  obtained 
with  this  crop  in  a  considerable  number  of  earlier  experi- 
ments, and  it  seems  impossible  to  doubt  the  validity  of  the 
conclusion  above  stated.  The  advice,  therefore,  is  most 
strongly  given,  that,  on  all  soils  at  least  with  good  retentive 
qualities  and  moisture,  the  sulfate  of  potash  should  generally 
be  preferred  to  muriate  or  kainite,  not  only  for  soy  beans,  but 
for  clovers  and  with  little  doubt  for  all  other  legumes  as  well. 
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IV.  —  Special  Fertilizer  v.  Fertilizer  Richer  in 

Potash. 

This  experiment  has  been  in  progress  since  1891.  It 
occupies  an  acre  of  ground,  divided  into  four  equal  plots. 
The  crop  from  1891  to  1896,  inclusive,  was  corn ;  in  1897 
and  1898  the  crop  was  mixed  grass  and  clover ;  in  1899  and 
1900  it  was  corn;  in  1901  and  1902,  grass  and  clover;  in 
1903  and  1904,  com.  The  land  was  seeded  in  the  corn  in 
late  summer,  1904.  The  crop  harvested  this  year  is  hay,  — 
mixed  timothy,  red-top  and  clover.  The  object  in  this  ex- 
periment is  to  test  the  question  whether  the  special  com 
fertilizers  offered  in  our  markets  are  of  such  composition  as 
is  best  suited  for  the  production  in  rotation  of  corn  and 
mixed  hay.  The  plots  are  numbered  from  1  to  4.  Plots  1 
and  3  yearly  receive  an  application  of  fertilizers  furnishing 
the  same  amount  of  nitrogen,  phosphoric  acid  and  potash  as 
would  be  furnished  by  1,800  pounds  of  fertilizer  of  the  com- 
position of  the  average  of  the  special  corn  fertilizers  analyzed 
at  this  station.  This  average  has  changed  but  little  during 
recent  years,  and  in  1899,  since  which  date  we  have  made 
no  change  in  the  kinds  and  amounts  of  fertilizers  used,  was 
as  follows :  — 

Per  Cent. 

Nitrogen 2.37 

Phosphoric  acid, 10.00 

Potash, 4.30 

The  fertilizers  used  on  plots  2  and  4  are  substantially  the 
same  in  amount  and  kind  as  recommended  in  Bulletin  No.  58 
of  this  station  for  corn  on  soils  poor  in  organic  matter. 
The  essential  difference  in  composition  between  the  fertilizer 
mixtures  under  comparison  is  that  the  mixture  used  on 
plots  2  and  4  is  richer  in  potash  and  much  poorer  in  phos- 
phoric acid  than  the  mixture  representing  the  average  market 
corn  fertilizers.  The  fertilizers  applied  to  the  several  plots 
are  shown  below :  — 
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Plots  land  3 
(Pounds  lEsoh). 

Plota  2  snd  4 
(Ponnda  Bftoh). 

Nitrate  of  soda, 

Dried  blood, 

Dry  ground  fish, 

Acid  phosphate 

Muriate  of  potash, 

80.0 
80.0 
87.5 
278.0 
87.5 

50.0 

00.0 
60.0 
82.5 

The  following  tables  show  rates  of  yields  per  acre  of  both 
hay  and  rowen  on  the  several  plots,  and  the  averages  for  the 
two  systems  of  manuring :  — 

Yields  per  Acre  (Poutids) . 


Plots. 

Hay. 

Rowon. 

Plot  1  (lesser  potash), 

Plot  3  (richer  In  potash) 

Plot  8  (lesser  potash) 

riot  4  (richer  in  potash), 

8,960 
8,tf00 
8,720 
8,720 

240 
8H0 
400 
800 

Average  Yields  per  Acre  (Pounds) . 


PXaOTS. 

Hay. 

Rowm. 

Plot  1  and  8  (lesser  potash) 

Plots  2  and  4  (richer  In  potash), 

8,840 
8,810 

830 
830 

It  will  be  noticed  that  the  yields  under  the  two  systems 
of  manuring,  both  in  hay  and  rowen,  are  substantially  equal. 
At  current  prices,  the  cost  per  acre  of  the  fertilizers  used  on 
plots  2  and  4  is  about  $5  less  than  the  cost  of  the  materials 
used  on  plots  1  and  3.  As  we  have  secured  equal  crops  at 
a  materially  lower  price,  the  advantage  is  clearly  with  the 
fertilizer  combination  richer  in  potash. 

V.  —  Manure  alone  v.  Manure  and  Potash. 

By  way  of  description  of  this  experiment,  I  cannot  do 
better  than  to  quote  from  the  seventeenth  annual  report :  — 

These  experiments,  which  have  for  their  object  to  show  tlie 
relative  value  as  indicated  by  crop  production  of  an  average 
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application  of  manure  used  alone,  as  compared  with  a  smaller 
application  of  manure  used  in  connection  with  a  potash  salt, 
were  begun  in  1890.  The  field  used  is  level,  and  the  soil  of 
comparatively  even  quality.  It  is  divided  into  four  quarter- 
acre  plots.  The  crop  grown  during  the  years  1890  to  1896, 
1899  and  1900,  1903  and  1904,  has  been  corn.  In  1897  and 
1898,  and  again  in  1901  and  1902,'  the  crop  was  mixed  grass  and 
clover.  Where  manure  is  used  alone,  it  is  applied  at  the  rate 
of  6  cords  per  acre.  Where  manure  is  used  with  potash,  the 
rates  of  application  are :  manure,  4  cords ;  high-grade  sulfate 
of  potash,  160  pounds  per  acre.  Manure  alone  is  applied  to 
plots  1  and  3;  the  lesser  quantity  of  manure  and  high-grade 
sulfate  of  potash  to  plots  2  and  4.  Estimating  the  manure 
alone  as  costing  $5  per  cord,  applied  to  the  land,  the  money 
difference  in  the  cost  of  the  materials  applied  is  at  the  rate  of 
$6.40  per  acre,  the  manure  and  potash  costing  that  amount 
less  than  the  larger  quantity  of  manure  alone. 

Mixed  timothy,  red-top  and  clover  was  sown  in  late 
summer  in  the  standing  corn  of  last  year.  The  following 
tables  show  the  rates  of  yield  on  the  several  plots  and  the 
averages  under  the  two  systems  of  manuring :  — 


Yields  per  Acre,  1905  {Pounds), 


PM>T8. 


Bowen. 


Plot  1  (manare  alone),  . 
Plot  2  (manure  and  potash), 
Plots  (manure alone),  . 
Plot  4  (manure  and  potash), 


6,720 
6,820 
6,120 
8,580 


1,840 
1,200 
1,720 
1,640 


Average  Yields  per  Acre  (Poiifids), 


Plots. 

Hay. 

Rowon. 

Plota lands  (manure alone), 

Plots  2  and  4  (manure  and  potash), 

6,420 
7,200 

1,780 
1,420 

It  will  be  noticed  that  the  average  yield  on  the  two  plots 
receiving  the  smaller  quantity  of  manure  and  potash  is  some- 
what greater  than  on  the  other  two  plots.     Since  this  com- 


32  HATCH  EXPERIMENT  STATION.         [Jan. 

bination  (4  cords  of  manure  and  160  pounds  muriate  of 
potash)  costs  $6.40  per  acre  less  than  the  6  cords  of  manure, 
the  advantage  is  decisively  in  fevor  of  the  combination, 

VI.  —  Experiment  in  the  Application  of  Manure. 

This  experiment  was  begun  in  1899,  and  is  to  be  continued 
for  a  series  of  years.  It  is  designed  to  throw  light  upon  the 
question  as  to  whether  it  is  economically  good  policy  to 
spread  manure  during  the  late  &11  and  winter  and  allow  it  to 
remain  on  the  surface  until  spring  before  plowing  under. 
This  method  of  application  is  compared  with  the  plan  of 
hauling  manure  from  the  stable  to  the  field  during  the  winter 
and  putting  it  into  large  compact  heaps,  from  which  it  is 
hauled  and  spread  just  before  plowing  in  spring.  The  field 
in  which  this  experiment  is  tried  slopes  moderately  to  the 
west.  In  further  description  I  quote  from  the  seventeenth 
annual  report :  — 

To  insure  even  quality  of  the  manure  used  in  the  two  systems, 
it  is  our  practice  to  manure  two  plots  at  one  time,  putting  the 
loads  of  manure  as  hauled  to  the  field  alternately  upon  the  two, 
in  the  one  case  spreading,  but  in  the  other  putting  a  sufficient 
number  of  loads  to  provide  for  the  entire  plot  into  one  large 
heap.  We  are  using  in  this  experiment  five  large  plots,  each 
of  which  is  subdivided  into  two  subplots.  For  one  of  these 
subplots  the  manure  is  spread  when  hauled  out,  for  the  other  it 
is  put  into  a  large  heap.  The  area  of  these  subplots  is  about 
one-quarter  of  an  acre,  and  to  each  the  amount  of  manure  ap- 
plied is  11,096  pounds.  The  manure  from  well-fed  milch  cows 
is  used  upon  eight  subplots,  and  horse  manure  on  two.  The 
manure  used  in  this  experiment  is  applied  at  different  dates 
during  the  winter,  our  practice  being  to  allow  the  manure  to 
accumulate  in  the  pits  from  which  it  is  taken  until  there  is  a 
sufficient  quantity  for  at  least  two  subplots.  The  condition  of 
the  soil  at  the  time  of  application  and  the  nature  of  the  weather 
which  follows  must  necessarily  differ  in  the  different  experi- 
ments; and  these  differences,  together  with  the  .difference  in 
the  dates  of  application  above  referred  to,  no  doubt  in  a  measure 
account  for  the  variation  in  the  results  of  the  two  systems 
noticed  on  the  different  plots. 
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The  crop  raised  in  this  field  last  year  was  mixed  corn  and 
soy  beans  for  ensilage.  After  the  harvest  of  this  crop  the 
field  was  well  harrowed  and  sown  to  rye.  This  crop,  which 
was  intended  for  cover,  germinated  but  poorly  and  made 
only  a  feeble  growth.  The  crop  of  1905  was  corn,  —  a 
number  of  different  varieties  received  for  comparison  from 
the  United  States  Department  of  Agriculture,  and  Sibley's 
Pride  of  the  North  of  our  own  growing.  These  varieties 
were  so  aiTanged  that  each  plot  and  subplot  had  equal  areas 
of  each.  The  soil  was  thoroughly  prepared  by  plowing  and 
harrowing,  and  the  seed  was  sown  on  May  19.  Soil  and 
seasonal  conditions  were  favorable,  and  the  growth  was 
uninfluenced,  so  far  as  could  be  recognized,  by  accidental 
conditions.  A  number  of  varieties  sown  showed  relatively 
low  productive  capacity,  and  the  final  yield  was  lower  than 
is  usual  in  this  section  on  well-manured  land  of  similar 
quality.  The  rates  of  yield  per  acre  and  the  relative  stand- 
ing of  the  several  plots  are  shown  in  the  following  tables  :  — 

Corn  and  Stover,  —  Actual  Yields  (Rates  per  Acre). 


Plots. 

NOBTB  Haut,  Wuttbr 
Applioatiom. 

South  Half,  Sprino 
Application. 

stover 
(Pounds). 

Hard  Com 
(Bushels). 

Soft  Com 
(Bushels). 

BtoTer 
(Pounds). 

Hard  Com 
(Bushels). 

Soft  Cora 
(Bushels). 

1.       .        .        . 

7,347 

31.61 

3.21 

7,862 

32.16 

2.45 

2,       .         .         . 

7,160 

25.96 

2.99 

7,763 

82.06 

4.00 

8.       .         .         . 

6,806 

22.18 

4.36 

7,713 

27.25 

8.63 

4,       .         .         . 

7,447 

24.44 

8.06 

8,300 

29.20 

2.85 

6,       .        .        . 

7,687 

80.46 

2.34 

8,026 

32.48 

2.31 

Corn  and  Stover.  —  Relative  Yields  {Per  Cent.). 


Plots. 


1. 
% 
8. 
4. 
6, 


North  Half,  Whttsb 
Afplication. 


Stover. 


100 
100 
100 
100 
100 


Hard  Com. 


100 
100 
100 
100 
100 


South  Half,  Bpsiho 
Application. 


Stover. 


107.0 
106.6 
118.8 
111.6 
106.1 


Hard  Cora. 


102.1 
128.6 
128.1 
119.5 
106.4 
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It  will  be  noticed  that  in  every  instance  spring  manuring 
has  given  a  larger  yield  both  of  stover  and  of  hard  corn 
than  winter  application.  This  result  is  in  general  agree- 
ment with  those  of  earlier  years,  but  the  differences  as  indi- 
cated by  the  relative  yields  are  comparatively  small.  The 
winter  of  1904  and  1905  was  characterized  by  uniform 
temperatures,  fairly  deep  and  continuous  snow  cover  and 
absence  of  thaws.  Such  conditions  are  of  course  fevorablc 
to  winter  application,  and  the  above-mentioned  peculiarities 
of  season  perhaps  account  for  the  smaller  relative  differences 
in  yield  this  year. 

The  system  of  manuring  designated  as  spring  application 
involves,  as  will  have  been  noticed  by  the  reader,  twice 
handling,  while  in  winter  application  the  manure  is  handled 
but  once.  Spring  application,  therefore,  costs  more  than 
winter  application.  As  the  result  of  our  experience,  we 
estimate  the  money  difference  to  amount  to  $4.80  per  acre. 
The  average  difference  in  the  value  of  crops  this  year  in 
favor  of  spring  application,  estimating  stover  to  be  worth 
$5  per  ton  and  the  corn  as  husked  50  cents  per  bushel, 
amounts  to  only  $3.49  per  acre,  —  a  sum  insu£Scient  to 
cover  the  increased  cost  of  spring  application.  Even  on 
Plot  3,  where  the  difference  in  favor  of  spring  application  is 
greatest,  the  money  difference  in  value  of  the  crops  on  the 
same  basis  as  before  is  only  $4.81,  which  barely  covers  the 
increased  cost  of  application.  The  results  for  this  season, 
therefore,  economically  considered,  indicate  that  spreading 
the  manure  as  taken  from  the  stable  in  the  fall  or  winter  is 
to  be  preferred. 

VII.  —  EXTERIMENT    IN   MANURING    GrASS   LaND. 

The  plan  of  this  experiment,  which  has  continued  now  for 
thirteen  years,  will  be  made  clear  by  quoting  from  the  six- 
teenth annual  report :  — 

In  this  experiment,  which  has  continued  since  1893,  the  pur- 
pose is  to  test  a  system  of  using  manures  in  rotation  for  the 
production  of  grass.  The  area  used  in  the  experiment  is  about 
9  acres.  It  is  divided  into  three  approximately  equal  plots. 
The  plan  is  to  apply  to  ejtfh  plot  one  year  barnyard  manure. 
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the  next  year  wood  ashes,  and  the  third  year  fine-ground  bone 
and  muriate  of  potash.  As  we  have  three  plots,  the  system  of 
manuring  has  been  so  arranged  that  every  year  we  have  a  plot 
illustrating  the  results  of  each  of  the  applications  under  trial. 
The  rates  at  which  the  several  manures  are  employed  are  as 
follows:  barnyard  manure,  8  tons;  wood  ashes,  1  ton;  ground 
bone,  600  pounds;  and  muriate  of  potash,  200  pounds,  per 
acre.  The  manure  is  always  applied  in  the  fall ;  ashes  and  the 
bone  and  potash  in  early  spring. 

The  past  season  has  been  rather  unfevorable  for  the  pro- 
duction of  large  yields  of  hay,  as  there  was  a  considerable 
deficiency  in  both  spring  and  summer  rainfall.  The  yields 
of  hay  and  rowen  and  the  total  yields  for  each  system  of 
manuring  were  at  the  following  rates  per  acre  :  — 


Fmartuxuaa  vuo. 

Barnyard  manure, .... 
Bone  and  potash,  .... 
Wood  ashes, 


Hay 

(Pounds). 


3,788 
3,326 
3,816 


Rowen 
(Pounds) . 


1,210 
1,240 
1,047 


ToUkls 
(Pounds). 

4,048 
4,575 
4,863 


The  average  yield  of  the  entire  area  this  year  was  4,840 
lK)unds  per  acre.  The  average  yield  of  the  entire  area  from 
1893  to  1904,  inclusive,  has  been  6,718  pounds  per  acre. 
The  average  yield  from  1893  to  1905,  inclusive,  has  been 
6,479  pounds  per  acre.  The  average  yields  under  the 
different  systems  of  top-dressing  have  been  as  follows  :  — 


When  top-dressed  with  manure, 
When  top-dressed  with  wood  ashes,    . 
When  top-dressed  with  bone  and  potash, 


Pounds  per  Acre. 

.  6,866 
.  6,193 
.     6,524 


It  will  be  noticed  that  the  average  yields  of  the  entire 
area  for  this  year  are  much  below  similar  averages  for  the 
period. 

Vni.  —  Nitrate  of  Soda  for  Rowen. 

For  the  past  five  years  we  have  been  experimenting  in 
one  of  our  fields  for  the  purpose  of  determining  whether 
nitrate  of  soda  applied  soon  after  the  first  crop  is  cut  will 
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give  a  profitable  increase  in  the  rowen  crop.  The  field  where 
this  experiment  has  been  tried  was  seeded  to  pure  timothy 
in  the  fall  of  1897.  The  growth  is  now  considerably  mixed 
with  clover,  which  has.  been  gi'adually  coming  in.  The 
whole  field  is  uniformly  fertilized  for  the  first  crop.  The 
materials  applied  are  usually  put  on  in  early  spring  at  the 
following  rates  per  acre  :  nitrate  of  soda,  150  pounds ;  muri- 
ate of  potash,  200  pounds ;  fine-gi'ound  bone,  400  pounds. 
This  application  usually  gives  us  a  good  crop.  The  area 
of  the  field  is  a  little  more  than  3  acres.  The  rate  of  yield 
in  the  first  crop  this  year  was  4,471  pounds  of  well-cured 
hay  per  acre.  In  this  field  eight  equal  plots,  containing 
almost  exactly  Ys  acre  each,  have  been  laid  out.  Alternate 
plots  in  the  series  of  eight  receive  annually  a  top-dressing 
of  nitrate  of  soda.  For  the  past  two  years,  in  order  that  the 
nitrate  may  be  more  uniformly  spread,  we  have  mixed  the 
quantity  to  be  applied  to  each  plot  with  sufficient  basic  slag 
meal  to  constitute  an  application  at  the  rate  of  400  pounds 
per  acre.  To  equalize  conditions  on  the  alternate  plots  to 
which  no  nitrate  is  applied,  the  basic  slag  meal  is  applied  to 
all  of  these  at  the  same  rate.  The  rates  of  application  for 
the  fertilizers  on  the  several  plots  per  acre  and  the  yields 
are  shown  in  the  table  :  — 

NUrale  of  Soda  for  Rowen. 


Ploto. 

Fbbtilizxbs  ubsd  (Ratbs  PBB  ACftB). 

Tield 
(Pounds). 

Increue 
Mr  Aero 
(Poimda). 

1. 
2. 
3, 

4. 

5, 

6. 

7. 
8. 

Slag  meal,  400  poundH, 

Slag  meal,  400  pounds;   nitrate  of  soda,  160 

pounds. 
Slag  meal,  400  pounds, 

Slag  meal,  400  pounds;    nitrate  of  soda,  150 

pounds. 
Slag  meal,  400  pounds, 

Slag  meal,  400  pounds;    nitrate  of  soda,  200 

pounds. 
Slag  meal,  400  pounds 

Slag  meal,  400  pounds;   nitrate  of  soda,  250 
pounds. 

975 
1,127 

822 
1,096 

640 
1,340 
1,067 
3,009 

228 

305 

486 

1,942 

It  will  be  noticed  that  the  nitrate  of  soda  wherever  applied 
has  given  an  increase  in  the  crop.  This  increase  is  relatively 
small  in  all  the  plots  except  Plot  8,  where  it  is  at  the  rate  of 
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nearly  1  ton  per  acre.  During  all  the  years  that  this  experi- 
ment has  been  tried  on  this  land  it  has  been  found  that  the 
yield  on  Plot  8  has  been  much  the  largest  in  the  fall.  True, 
this  receives  the  heaviest  application  of  nitrate,  but  it  is  not 
believed  that  the  superiority  in  yield  is  entirely  due  to  this 
difference.  The  moisture  conditions  are  more  favorable  to 
growth  duiing  the  late  summer  in  this  plot  than  in  the 
others.  During  the  five  years  that  this  experiment  in  the 
use  of  nitrate  of  soda  for  the  rowen  crop  has  been  tried  on 
this  field,  it  has  seemed  to  give  increases  sufficient  to  make 
the  application  profitable  only  in  two  trials ;  and,  on  the 
whole,  the  results  of  our  experiments  are  not  favorable  to 
the  conclusion  that  it  will  usually  be  found  profitable  to  use 
nitrate  of  soda  for  the  rowen  crop.  The  soil  in  this  field  is 
a  strong  and  retentive  loam.  It  is,  of  course,  quite  possible 
that  on  soils  of  different  character  the  results  of  the  use  of 
nitrate  for  rowen  will  be  more  favorable. 

IX. — Fertilizers  for  Garden  Crops.     (Field  C.) 

In  this  experiment  the  principal  object  in  view  is  to 
study  the  effect  of  some  of  the  standard  fertilizing  ma- 
terials upon  the  yield  and  quality  of  garden  crops.  During 
the  earlier  years  of  the  experiment,  1891  to  1897  inclusive, 
fertilizers  alone  were  applied  to  the  land.  It  was  then  de- 
cided that,  since  market  gardeners  as  a  rule  employ  large 
quantities  of  manure,  the  value  of  the  experiment  to  those 
engaged  in  that  branch  of  agriculture  would  be  increased  by 
applying  manure  equally  to  all  the  plots,  while  still  con- 
tinuing the  application  of  fertilizers.  During  the  earlier 
years  of  the  experiment  there  were  but  six  plots,  on  all  of 
which  fertilizers  were  used.  With  the  change  in  system 
alluded  to  a  seventh  plot  was  introduced,  and  to  all  of  the 
seven  plots  stable  manure  at  the  rate  of  30  tons  per  acre 
has  since  been  annually  applied.  It  is  intended  that  the 
seventh  plot,  on  which  manure  alone  is  applied,  shall  serve 
as  a  basis  of  comparison  with  the  others,  in  order  that  we 
may  learn  whether,  and,  if  so,  to  what  extent,  any  fertilizers 
prove  beneficial.  The  seventh  plot  immediately  adjoins  the 
others,  but  previous  to  its  inclusion  in  this  exj)eriment  it 
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had  been  manured  somewhat  diiSerently.  For  the  first  few 
years  the  product  on  manure  alone  on  this  plot  exceeded 
the  product  with  equal  manure  and  fertilizers  on  the  other 
plots.  This  initial  superiority  is  gradually  disappearing, 
and  the  product  of  most  of  the  crops  where  the  fertilizers  as 
well  as  manure  are  used  now  exceeds  that  upon  the  seventh 
plot,  where  manure  only  is  used.  It  is  possible  that  the 
seventh  plot  does  not  even  yet  serve  as  a  fair  basis  for  com- 
parison ;  but  the  following  crops  on  most  of  the  plots,  where 
fertilizers  in  addition  to  manure  are  used,  have  given  yields 
sufficiently  greater  than  those  produced  where  manure  alone 
is  used  to  much  more  than  pay  for  the  cost  of  the  fertilizers, 
viz. :  asparagus,  rhubarb,  peas,  squashes,  tomatoes  and 
table  beets.  It  should  be  pointed  out,  however,  that  such 
increase  was  in  most  cases  very  small  where  sul&te  of  am- 
monia is  one  of  the  fertilizer  materials  used.  Indeed,  with 
asparagus  the  combination  of  manure  and  fertilizers  contain- 
ing sulfate  of  ammonia  gave  a  smaller  yield  than  manure 
alone.  With  tomatoes  the  increased  yield  was  mainly  con- 
fined  to  green  fruit.  The  fertilizers  did  not  materially  in- 
crease the  yield  of  ripe  fruit  as  compared  with  the  yield 
obtained  on  manure  alone.  Some  crops  showed  no  increase 
at  all  on  the  plots  where  fertilizers  were  added  to  the  manure. 
Among  these  were  celery  and  turnips,  while  cabbages  gave 
either  no  increase  at  all  or  one  which  was  insignificant. 

Practically  all  important  out-door  garden  crops  have  been 
grown  in  rotation  upon  each  plot,  and  each  crop  during 
several  years.  The  ^crops  so  far  grown  are  as  follows : 
spinach,  lettuce,  onions,  garden  peas,  table  beets,  early 
and  late  cabbages,  potatoes,  tomatoes,  squashes,  cucumbers, 
turnips,  sweet  corn,  celery  and  strawberries.  One  row 
each  of  asparagus  and  rhubarb  was  set  in  each  plot  in  1902. 
The  first  cuttings  were  made  last  year. 

As  stated  in  my  last  annual  report,  these  "  experiments  have 
been  planned  with  reference  to  throwing  light  especially  upon 
two  points  :  A.  The  relative  value  of  nitrate  of  soda,  sulfate 
of  ammonia,  and  dried  blood  used  as  sources  of  nitrogen. 
J5.  The  relative  value  of  sulfate  of  potash  and  muriate  of 
potash.      These  two  points  will  be  separately  discussed." 


1906.]  PUBLIC  DOCUMENT  — No.  33.  39 

A.  —  The  Relative  Value  of  Nitraie  of  8oda^  Sulfate  of 
Ammonia  and  Dried  Blood  as  Sources  of  Nitrogen. 

The  three  fertilizers  under  consideration  have  from  the 
first  been  applied  in  such  amounts  ba  to  furnish  nitrogen  at 
the  rate  of  60  pounds  per  acre  to  each  plot.  Each  fertilizer 
Ls  always  applied  to  the  same  plot.  To  furnish  60  pounds 
of  nitrogen,  the  application  of  the  fertilizers  at  about  the 
following  rates  per  acre  is  required  :  — 

Pounds. 

Nitrate  of  soda 375 

Sulfate  of  ammonia, 300 

Dried  blood, 650 

Each  of  these  fertilizers  is  used  on  two  plots,  on  one  of 
which  the  source  of  the  potash  is  the  sulfate,  on  the  other 
the  muriate,  in  both  cases  in  such  quantities  as  to  furnish 
equal  actual  potash.  In  addition  to  the  nitrogen  and  potash 
fertilizers,  dissolved  boneblack  is  applied  at  the  rate  of  320 
pounds  per  acre  to  all  plots.  The  amount  of  actual  pota^sh 
applied  is  at  the  rate  of  120  pounds  per  acre ;  the  amount 
of  actual  phosphoric  acid  at  the  rate  of  50.4  pounds  per  acre. 
The  source  of  the  potash  used  affects  the  results  on  some  of 
the  crops  in  a  marked  degree.  This  is  especially  the  case 
where  sulfisite  of  ammonia  is  the  source  of  nitrogen. 

The  results  obtained  previous  to  this  year  may  be  summa- 
rized as  follows :  — 

For  the  early  crops,  i.e.,  the  crops  making  most  of  their 
growth  before  mid-summer,  including  onions,  lettuce,  table 
beets,  garden  peas,  spinach,  early  cabbages  and  strawberries, 
the  nitrate  of  soda  has  been  found  the  most  effective  source  of 
nitrogen.' 

The  relative  standing  of  the  different  nitrogen  fertilizers, 
as  measured  by  the  total  yields,  including  leaves,  vines  and 
tops,  as  well  as  the  marketable  product,  is  as  follows  for  the 
early  crops :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 95.64 

Sulfate  of  ammonia, 60.95 

'  Sixteenth  annual  report^  Hatch  Experiment  Station,  p.  124. 
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For  the  late  crops,  including  late  cabbages,  celery,  toma- 
toes, turnips  and  squashes  :  — 

Percent. 

Nitrate  of  soda,        .......     100.00 

Dried  blood. 98.88 

Sulfate  of  ammonia, 78.74 

The  relative  average  standing  of  the  sulfate  and  muriate 
of  potash,  as  indicated  by  the  total  yield  of  all  crops  grown 
in  Field  C  previous  to  this  year,  is  shown  in  the  following 
table :  — 


Fbrtilizkks  usbd. 


Sulfate  of  potash, 
Muriate  of  potash. 


Early  Crops 
(Per  Cent.). 


Late  Grope 
(Per  Cent.). 


96.82 
100.00 


For  the  past  year  the  relative  standing  of  the  nitrogen 
fertilizers  for  the  early  crops,  including  asparagus,  rhubarb, 
strawberries,  peas  and  table  beets,  is  as  follows  :  — 

'  Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood 96.11 

Sulfate  of  ammonia, 92.83 

For  the  late  crops,  including  cabbages,  celery,  tomatoes, 
turnips  and  squashes,  the  relative  standing  is  :  — 

Per  Gent. 

Nitrate  of  soda, 100.00 

Dried  blood 97.22 

Sulfate  of  ammonia, .90.51 

Combining  the  results  for  1905  with  the  fourteen  previous 
years,  the  relative  standing  of  the  nitrogen  fertilizers  is  :  — 

For  the  early  crops :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 95.67 

Sulfate  of  ammonia, 63.08 

For  the  late  crops :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 98.77 

Sulfate  of  ammonia 79.52 
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The  relative  standing  of  the  potash  salts  for  the  present 
year  is :  — 

For  the  early  crops :  — 

^er  Cent. 

Sulfate  of  potash, 96.52 

Muriate  of  potash 100.00 

For  the  late  crops :  — 

Per  Cent. 

Sulfate  of  potash, 92.08 

Muriate  of  potash,    .......     100.00 

Combining  the  relative  standing  of  the  potash  salts  for 
1905  with  the  figures  indicating  relative  standing  for  the 
fourteen  previous  years,  the  relative  standing  is  :  — 

For  the  early  crops :  — 

Per  Cent. 

Sulfate  of  potash, 100.00 

Muriate  of  potash,    . 94.66 

For  the  late  crops :  — 

Fw  Cent. 

Sulfate  of  potash, 97.90 

Muriate  of  potash,  .......     100.00 

The  results  of  the  experiments  for  this  year  will  not  be 
reported  in  detail.  The  following  points  are  worthy  of 
mention  :  — 

1.  Nitrate  of  soda  appears  to  be  the  best  source  of  nitrogen 
for  asparagus,  table  beets,  cabbages  and  squashes. 

2.  Dried  blood  as  the  source  of  nitrogen  has  given  the 
largest  crops  in  the  case  of  strawberries,  peas,  tomatoes  and 
celery. 

3.  Sulfate  of  potash  as  the  source  of  potash  seems  to  be 
superior  for  asparagus,  peas,  beets  and  cabbages. 

4.  Muriate  of  potash  gives  results  superior  to  those  ob- 
tained with  the  sulfate  for  rhubarb,  strawberries,  squashes, 
tomatoes  and  celery. 

5.  Sulfate  of  ammonia  for  practically  all  crops  appears  to 
have  been  the  poorest  material  used  as  a  source  of  nitrogen. 
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X.  —  Alfalfa. 

Our  experiments  with  allGEilfa  have  been  continued  both 
upon  our  own  grounds  and  those  of  a  few  selected  farms 
in  different  parts  of  the  State.  We  are  bringing  to  bear 
upon  these  experiments  information  in  regard  to  successful 
methods  from  every  possible  source.  We  find  in  all  cases 
a  distinct  benefit  firom  a  heavy  initial  application  of  lime. 
We  have  used  from  2,000  to  3,000  pounds  per  acre.  We 
are  enriching  soils  already  naturally  good  by  heavy  applica- 
tions both  of  manures  and  fertilizers,  using  materials  which 
experience  has  proved  best.  We  are  also  giving  the  soil  a 
most  thorough  preparatory  tillage.  It  has  usually  been 
fall-plowed,  and  in  addition  it  is  plowed  in  the  spring,  and 
repeatedly  harrowed  to  destroy  weeds  which  start  in  the 
early  part  of  the  season.  We  have  tried  inoculating  the 
soil  both  with  earth  obtained  from  a  field  in  New  York, 
where  alfal&  is  successfully  grown,  and  with  the  cultures 
sent  out  by  the  Department  of  Agriculture  and  prepared  by 
private  firms.  We  have  not  attained  such  degree  of  success 
as  justifies  us  in  recommending  the  crop.  We  have  occa- 
sionally got  a  fair  stand  of  al&l&,  but  in  all  cases  the 
winters  prove  more  or  less  injurious.  In  the  course  of  a 
few  years  the  alialfa  is  mostly  crowded  out  l)y  grasses  and 
clovers.  The  alfalfa  almost  every  year  suffers  firom  leaf 
spot,  which  tends  to  cut  down  the  yield. 

We  have  found  a  very  distinct  benefit  from  the  inoculation 
with  earth  from  the  New  York  alfalfa  field.  We  have  not 
found  an  equally  distinct  benefit  to  follow  inoculation  with 
any  of  the  cultures;  and,  although  we  are  not  as  yet  ready 
to  make  a  final  report,  it  should  be  here  remarked  that  the 
most  careful  experiments  on  the  use  of  these  cultures  in 
sterilized  soils,  under  conditions  calculated  to  give  accurate 
results,  indicate  that  they  have  little  if  any  value. 

In  our  various  experiments  alfalfa  has  been  tried  on  a  wide 
variety  of  soils.  We  have  had  a  quarter  of  an  acre  field 
upon  a  coarse-textured  soil  upon  a  fann  in  this  neighbor- 
hood where  there  is  never  any  standing  water  within  50 
to  60  feet  of  the  surface.     Even  on  this  soil  the  alfiilfa. 
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although  it  did  fairly  well  for  a  year,  has  been  injured  by 
successive  winters,  until  it  is  at  the  present  time  almost 
ruined. 

In  this  connection  I  call  attention  further  to  the  fact  that 
Mr.  D.  S.  Bliss  of  the  Department  of  Agriculture,  who  has 
been  making  special  efforts  to  promote  the  introduction  of 
al&lfa  into  New  England,  and  who  has  travelled  extensively 
for  the  purpose  of  studying  the  results  obtained,  now  speaks 
very  discouragingly  as  to  the  outlook  in  general. 

In  conclusion,  while  we  are  not  inclined  to  discourage 
experiments  with  alfalfa,  we  do  wish  most  emphatically  to 
caution  against  engaging  in  these  experiments  upon  an 
extended  scale,  for  we  feel  that  disappointment  is  almost 
inevitable. 

XI. — Poultry  Experiments. 

Our  work  with  poultry  during  the  past  year  has  had  the 
same  general  purpose  in  view  as  in  former  years,  namely,  to 
throw  light  on  the  question  of  the  proper  selection  of  feeds 
for  laying  fowls.  The  fowls  used  in  the  experiments  were 
pullets  of  our  own  raising,  and  matched  flocks  have  been 
kept,  as  in  former  years,  each  in  a  house  by  itself,  all 
the  houses  being  of  precisely  similar  dimensions  and  con- 
struction. 

1.  The  two  flocks  in  houses  Nos.  1  and  2  have  been  fed 
on  rations  characterized  by  high  content  both  of  ash  and  fat 
and  low  fiber.  The  deficiency  of  wheat  in  fat  as  compared 
with  corn  is  made  up  in  the  ration  fed  to  the  fowls  in  House 
No.  1  by  the  use  of  corn  oil,  the  total  amount  of  fat  in  the 
foods  used  being  substantially  the  same  for  the  two  rations. 
This  experiment,  therefore,  in  a  general  way  affords  oppor- 
tunity to  test  the  relative  value  for  egg  production  of  wheat 
and  corn.  The  ration  fed  the  fowls  in  House  No.  1  contains 
a  relatively  high  percentage  of  protein,  and  has  a  narrow 
nutritive  ratio.  The  ration  used  in  House  No.  2  contains 
a  relatively  low  percentage  of  protein,  and  has  a  wide  nutri- 
tive ratio.  The  animal  food  used  in  both  these  rations  was 
beef  scraps.  The  following  results  were  obtained  :  for  the 
first  period,  March  2  to  May  12,  inclusive,  the  wheat  ration 
produced  eggs  at  the  average  rate  of  .39  per  hen  day,  the 
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corn  ration  at  the  rate  of  .45  per  hen  day ;  in  other  words, 
100  hena  would  have  laid  39  eggs  per  day  on  the  wheat 
ration  and  45  eggs  per  day  on  the  corn  ration.  For  the 
second  period,  May  13  to  September  23,  inclusive,  the  wheat 
ration  produced  an  average  of  .31  eggs  per  hen  day,  the  com 
ration  at  the  rate  of  .41  eggs  per  hen  day ;  in  other  words, 
during  the  summer  period  100  hens  would  have  laid  31  eggs 
per  day  on  the  wheat  ration  and  41  eggs  per  day  on  the 
corn  ration.  The  average  food  cost  per  egg  produced  was : 
for  the  wheat  i*ation  1.036  cents,  for  the  corn  ration  .749 
cents,  for  the  first  period ;  while  for  the  second  period  the 
cost  per  egg  on  the  wheat  ration  was  .895  cents  and  for  the 
corn  ration  .703.  The  gross  cost  of  the  food  on  the  wheat 
ration  varied  from  about  .26  cents  to  .37  cents  per  day  for 
each  fowl ;  while  on  the  corn  ration  the  cost  varied  from  .27 
cents  to  .30  cents  per  day.  The  number  of  eggs  on  the 
corn  ration  was  considerably  greater  than  on  the  other,  and 
the  cost  per  egg  was  much  smaller.  This  result  is  in  agree- 
ment with  the  results  of  most  of  the  similar  experiments 
which  we  have  tried  in  earlier  years.  We  are  certainly 
justified  in  the  conclusion  that  corn  has  superior  merits  for 
egg  production  as  compared  with  wheat. 

2.  The  rations  fed  to  the  fowls  in  pens  Nos.  3  and  4  were 
characterized  by  relatively  high  ash  and  low  fiber  content. 
Milk  albumen  was  used  as  the  source  of  animal  food  on 
account  of  the  low  percentage  of  fat  it  contains ;  and  the 
rations  fed  to  the  fowls  in  both  of  these  pens  were  character- 
ized by  much  lower  fet  content  than  the  rations  fed  to  the 
fowls  in  pens  Nos.  1  and  2.  As  in  the  first  set  of  compari- 
sons, the  fat  content  of  the  two  rations  used  in  pens  Nos.  3 
and  4  was  equalized  by  the  addition  of  corn  oil  to  the  one 
naturally  lower  in  fat.  In  this  experiment,  as  in  the  first, 
wheat  was  the  leading  whole  grain  in  the  ration  fed  to  the 
fowls  in  one  house  (No.  3)  ;  corn  the  leading  whole  grain 
used  in  the  other  house  (No.  4).  The  results  with  the 
fowls  in  these  houses,  like  the  results  obtained  in  houses 
Nos.  1  and  2,  afford  a  basis  for  estimating  the  relative  value 
of  wheat  and  corn,  but  with  a  relatively  low  percentage  of 
fat  in  both."    The  egg  product  in  this  experiment  was  as  fol- 
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lows :  for  the  first  period,  March  3  to  May  12,  inclusive, 
the  wheat  ration  produced  eggs  at  the  average  rate  of  .41 
jKjr  hen  day,  the  corn  ration  .39  per  hen  day ;  or,  in  other 
words,  100  hens  would  have  laid  on  the  wheat  ration  41 
eggs,  on  the  corn  ration  39  eggs,  per  day.  For  the  second 
period,  May  13  to  September  23,  inclusive,  the  wheat  ration 
gave  an  average  of  .35  eggs  per  hen  day,  the  corn  ration  .31 ; 
or,  in  other  words,  respectively  for  the  wheat  ration,  an 
average  of  35  eggs  per  hundred  hens  daily,  and  for  the  corn 
an  average  of  31  eggs.  The  food  cost  of  the  eggs  in  this 
experiment  was  as  follows  :  for  the  wheat  ration  during  the 
summer  period,  .845  cents  per  egg;  for  the  spring  period, 
1  cent  per  egg.  For  the  corn  ration,  the  food  cost  per  egg 
was  .871  cents  for  the  summer  period;  .942  cents  for  the 
spring  period.  The  cost  of  food  per  hen  daily  on  the  wheat 
ration  varied  from  .273  to  .372  cents ;  for  the  corn  ration, 
from  .248  to  .333  cents.  In  this  experiment  the  wheat  ra- 
tion gave  a  somewhat  better  egg  yield  than  corn,  but  at  a 
higher  average  cost  per  egg.  The  experiment  indicates, 
therefore,  that,  unless  the  fat  content  of  the  ration  is  rela- 
tively high,  the  more  starchy  foods  are  not  sufficient  to 
produce  a  satisfactory  egg  yield,  and  the  product  falls  below 
that  obtained  from  feeding  a  ration  higher  in  protein. 

3.  The  fowls  in  houses  Nos.  5  and  6  were  fed  rations  in 
both  (»ses  characterized  by  low  protein,  high  ash  and  high 
fat  content,  the  deficiency  of  fat  in  the  grains  selected  being 
made  up  by  the  use  of  com  oil.  The  fowls  in  Pen  No.  5 
were  fed  grains,  including  oats  and  oat  feed,  characterized 
by  a  high  proportion  of  fiber.  Those  in  Pen  No.  6  were 
fed  grains  among  which  rice  was  prominent,  characterized 
by  a  low  percentage  of  fiber.  The  experiment  in  these 
houses,  then,  was  calculated  to  throw  light  upon  the  influ- 
ence of  fiber  on  egg  production,  the  nutritive  ratio  in  the 
two  houses  being  substantially  the  same,  —  about- 1  to  6.5. 
In  these  houses  beef  scraps  was  the  animal  food  used.  The 
results  were  as  follows :  For  the  period  March  2  to  May  12, 
inclusive,  the  egg  production  was :  for  the  oat  ration  (high 
fiber)  .40  eggs  per  hen  day,  for  the  rice  ration  (low  fiber) 
.42  eggs  per  hen  day ;  or,  in  other  words,  from  100  hens 
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daily  respectively  40  and  42  eggs.  For  the  second  period, 
May  13  to  September  23,  inclusive,  the  averages  were:  on 
the  oat  ration  .38  eggs  per  hen  day,  on  the  rice  ration  .46 
eggs  per  hen  day ;  or,  from  100  hens  daily  respectively  38 
and  46  eggs.  The  food  cost  of  the  eggs  has  been  as  follows  : 
for  the  oat  ration  during  the  first  period  1.019  cents,  for  the 
second  period  .935  cents ;  for  the  rice  ration  for  the  first 
period  1.103  cents,  for  the  second  period  1.048  cents.  The 
cost  of  food  per  hen  per  day  has  varied  for  the  oat  ration  from 
.32  to  .40  cents ;  for  the  rice  ration  from  .412  cents  to  .423 
cents  per  day.  The  rice  ration,  as  last  year,  has  given  a 
very  satisfactory  yield  of  eggs,  but,  as  was  then  stated,  its 
high  price  at  the  present  time  renders  it  poor  economy  to 
use  it.  We  are  employing  it  in  these  experiments  because 
it  contains  less  fiber  than  any  other  grain,  and  we  are  trying 
to  throw  light  upon  the  influence  of  fiber  in  egg  production. 
The  indication  this  year,  as  last,  is  very  clear  that  this  influ- 
ence is  unfavorable. 

The  nutritive  ratios  in  the  food  combinations  used  in  the 
difierent  experiments  of  the  past  year  have  been  as  follows : 
for  the  rations  where  wheat  is  compared  with  com  with 
beef  scraps  for  animal  food  and  high  fat  content,  —  for  the 
wheat  ration,  between  1  to  4.57  and  4.26;  for  the  com 
ration,  between  1  to  6.69  and  5.81 ;  for  the  experiment  in 
which  wheat  is  compared  with  corn  with  milk  albumen  and 
beef  scraps  for  animal  food,  —  for  the  wheat  ration,  between 
1  to  4.03  and  4.54  ;  for  the  com  rp^tion,  1  to  6.28  and  5.84  ; 
in  the  experiment  in  whidb  oats  and  rice  have  been  compared 
with  high  fat  content,  — for  the  oats,  between  1  to  5.88  and 
6.49 ;  for  the  rice,  between  1  to  5.84  and  6.53. 

Our  experiments  clearly  do  not  support  the  view  that  a 
narrow  nutritive  ratio  is  essential  to  good  egg  production. 


1906.]  PUBLIC  DOCUMENT  — No.  33.  47 


REPORT   OF   THE   HORTICULTURIST. 


F.   A.    WAUGH. 


The  work  of  the  division  of  horticulture  for  the  past  year 
has  followed  the  lines  announced  in  previous  reports.  It  has 
been  concerned  chiefly  with  the  propagation  of  plants,  more 
especially  dwarf  fruit  trees,  with  problems  in  pruning,  and 
with  the  systematic  study  of  varieties.  During  the  year 
some  interesting  experiments  in  the  growing  of  mushrooms 
have  been  under  way.  There  follows  herewith  a  report  of 
progress  in  the  experiments  in  pruning  peach  trees  of 
bearing  age. 

Pruning  Peach  Trees. 

A  year  ago  this  department  made  a  report  on  experiments 
in  pruning  peach  trees.  ^  Another  year  has  thrown  new 
evidence  on  the  problems  involved,  so  it  seems  best  to  take 
up  the  subject  again.  In  the  mean  time  the  trees  have  borne 
a  considerable  crop  of  fruit,  and  their  behavior  under  this 
load  has  been  particularly  interesting. 

Last  year's  report  dealt  with  various  problems,  one  of 
which  was  the  practice  of  pruning  frozen  peach  trees  to  help 
their  recovery.  Briefly  stated,  the  experiment  comprised 
four  methods  of  treatment,  as  follows  :  (a)  no  pruning  ;  (b) 
moderate  pruning ;  (c)  severe  heading  back ;  (rf)  cutting 
back  to  stubs,  or  **  dehorning."  The  results  of  these  various 
methods  of  pruning,  as  developed  up  to  the  time  of  making 
last  year's  report  (December,  1904),  showed  that  moderate 
pruning  was  to  be  preferred.  It  may  be  said  at  once  that 
this  general  conclusion  stands  without  much  modification, 
though  the  severely  pruned  trees  made  a  relatively  better 
showing  under  the  stress  of  a  good  crop  of  fruit. 

^  Hatch  Experiment  Station,  aeyenteenth  annual  report,  p.  162  (1905) . 
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Perhaps  the  feet  most  obviously  developed  by  the  year's 
experience  is  that  the  trees  were  more  severely  injured  by 
the  freezes  of  1902-03  and  1903-04  than  had  been  supposed. 
From  week  to  week'  one  tree  after  another  broke  down  or 
split  down  or  lost  large  branches,  through  the  stress  of  winds 
or  growing  fruit  crop.  As  each  successive  tree  broke  down, 
it  was  plainly  to  be  seen  that  the  wood  had  been  seriously 
injured  by  freezing,  and  that  it  had  not  recovered.  Though 
the  tree  kept  on  growing,  adding  fresh  and  healthy  outer 
layers  of  wood,  the  interior  was  dead  and  decaying.  In 
many  cases  this  decay  was  serious,  and  had  extended  through 
considerable  areas  of  tissue.  Many  fungi  (mostly  sapro- 
phytes such  as  feed  on  dead  wood)  had  gained  a  foothold , 
and  seemed  to  be  out-thriving  the  peach  trees. 

These  evidences  of  decay,  especially  the  larger  fungi 
(polypori,  etc.),  were  most  conspicuous  on  the  *' dehorned" 
trees.  A  few  of  these  trees  have  finally  succumbed  during 
the  summer  of  1905,  and  it  is  now  plainer  than  it  was  a  year 
ago  that  this  method  of  treating  severely  frozen  peach  trees 
is  not  to  be  recommended.  An  additional  drawback  lay  in 
the  fact  that  the  trees  bore  little  or  no  fruit  in  1905,  while 
all  the  other  trees  in  the  experiment  bore  a  good  crop. 

Perhaps  a  word  of  explanation  should  be  added  to  this 
statement  of  the  case.  This  method  of  pruning  peach  trees 
back  to  mere  stubs  has  its  uses,  as  in  renewing  the  head 
when  a  tree  is  to  be  rebudded  to  a  new  variety.  It  can  be 
successfully  carried  out,  but  only  on  vigorous  and  compara- 
tively young  trees.  Trees  weakened  by  freezing  are  pre- 
cisely the  ones  which  cannot  respond  to  such  vigorous 
treatment. 

Coming  next  to  the  trees  severely  headed  back  (from  which 
practically  all  the  one-year-old  wood  was  removed  in  the 
spring  of  1905),  we  find  conditions  much  better.  There 
are  some  manifest  evidences  of  the  injury  received  during 
the  freezes  of  two  and  three  winters  ago,  some  broken  limbs 
and  some  growth  of  saprophytic  fungi ;  but  the  trees  show- 
strong,  sturdy  tops,  with  a  very  satisfactory  annual  growth 
for  1905.  The  trees  bore  a  good  crop  of  fruit  in  1905,  and 
are  in  the  best  condition  of  any  in  the  orchard  for  carryin 
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another  crop  in  1906.  While  trees  severely  headed  back 
recovered  less  readily  from  the  effects  of  freezing,  those 
which  finally  bore  the  crop  made  distinctly  better  growth  for 
the  pruning. 

The  trees  lightly  pruned  were  cut  back  only  a  part  of  the 
previous  year's  annual  growth,  —  from  one-third  to  one-half. 
The  largest  percentage  of  recovery  was  shown  by  these  trees, 
and  they  bore  slightly  larger  crops  of  fruit  in  1905  than  any 
of  the  othei-s.  On  the  other  hand,  there  appeared  to  be  more 
breakage  of  large  branches,  the  heads  are  left  in  less  satis- 
factory form  than  on  trees  severely  headed  back,  and  the  pros- 
pect for  carrying  a  good  crop  in  1906  seems  to  be  slightly 
less. 

The  trees  left  without  pruning  are  now  distinctly  the 
poorest  in  the  orchard,  with  tlie  exception  only  of  those  that 
were  *' dehorned.'*  The  percentage  of  loss  was  high,  the 
crop  of  1905  was  inferior  to  that  on  the  pruned  trees,  and 
the  present  condition  of  these  trees  is  unsatisfactory. 

As  the  result  of  this  experiment,  the  following  practice 
would  seem  to  be  indicated  :  — 

1 .  Prune  peach  trees  moderately,  removing  not  more  than 
one-third  to  one-half  the  previous  year's  annual  growth, 
when  the  wood  has  been  injured  by  freezing. 

2.  When  only  the  fruit  buds  are  killed,  the  wood  being 
uninjured  and  the  trees  in  good  condition,  prune  severely, 
cutting  back  the  annual  growth  to  two  or  three  buds.  It 
may  be  expedient  to  cut  some  branches  back  even  into  two 
or  three  year  old  wood. 
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REPORT  OF  THE  CHEMIST. 


DIVISION   OF    FERTILIZERS   AND   FERTILIZER 

MATERIALS.* 


CHARLES   A.    GOESSMANN. 

AssisUints:   UENUI  l).  haskins,  edwaud  o.   pkoulx,  e.  t.  ladd. 


Part  I.  —  Report  on  Official  Inspection  of  Commercial  Fer- 
tilizers. 

Part  II. — Report  on  General  Work  in  the  Chemical  Lab- 
oratory. 


Paut  I.  —  Report  on  Official  Inspection  of 
Commercial  Fertilizers  and  Agricultural 
Chemicals  during  the  Season  of  1905. 


CHARLES   A.   (JOESSMANN. 


The  total  number  of  manufacturers,  importers  and  dealers 
in  commercial  fertilizers  and  agricultural  chemicals  who 
have  secured  licenses  during  the  past  season  is  64  ;  of  these, 
3()  have  offices  for  the  general  distribution  of  their  goods  in 
Massachusetts,  9  in  New  York,  6  in  Connecticut,  3  in  Ver- 
mont, 2  in  Ohio,  1  in  Rhode  Island,  1  in  Maryland,  1  in 
Tennessee,  1  in  Arkansas,  1  in  Missouri,  1  in  Canada,  1  in 
New  Jersey  and  1  in  Pennsylvania. 


*  See  also  tables  in  Appendix. 


1906.] 


PUBLIC  DOCUMENT  — No.  33. 


51 


Three  hundred  and  twenty-six  brands  of  fertilizers  and 
agricultural  chemicals  have  been  licensed  in  Massachusetts 
during  the  year.  Five  hundred  and  seventy-four  samples 
of  fertilizers  have  been  collected  up  to  the  present  time,  in 
our  general  markets,  by  experienced  assistants  in  the  station. 
Five  hundred  and  eleven  samples  had  been  analyzed  at 
the  beginning  of  December,  1905,  representing  313  distinct 
brands  of  fertilizers.  These  analyses  were  published  in  two 
bulletins  of  the  Hatch  Experiment  Station  of  the  Massachu- 
setts Agricultural  College  :  No.  104,  July  ;  No.  107,  Novem- 
ber, 1905.  The  analyses  of  other  officially  collected  samples 
of  fertilizers  not  included  in  these  two  bulletins  will  be  pub- 
lished in  our  next  bulletin,  in  March,  1906.  About  the 
same  number  of  fertilizers  were  licensed  in  Massachusetts 
during  the  year  as  in  1904.  The  results  of  our  inspection 
work  show  18  more  samples  analyzed  during  the  season 
than  for  the  previous  year. 

The  following  table  gives  a  brief  abstract  of  the  results  of 
analyses  of  the  official  commercial  fertilizers  in  comparison 
with  the  year  previous  :  — 


1905. 


(a)  Wbere  three  essential  elements  of  plant  food  were  guaranteed :  — 
Number  with  tliree  elements  equal  to  or  al)ove  the  highest  guarantee. 
Number  with  two  elements  above  the  highest  giuirantee, 
Number  with  one  element  above  the  highest  guarantee,  . 
Number  with  three  elements  between  the  lowest  and  highest  guarantee 
Number  wltii  two  elements  between  the  lowest  and  highest  guarantee 
Number  with  one  element  between  the  lowest  and  highest  guarantee, 
Numljer  with  three  elements  below  the  lowest  guarantee, 
Number  with  two  elements  below  the  lowest  guarantee, . 
Number  with  one  element  below  the  lowest  guarantee,    . 

(6)  Where  two  essential  elements  of  plant  food  were  guaranteed :  — 
Number  with  two  elements  above  the  highest  guarantee, 
Number  with  one  element  above  the  highest  guarantee,  . 
Number  with  two  elements  between  the  lowest  and  highest  guarantee 
Number  with  one  element  between  the  lowest  and  highest  guarantee. 
Number  with  two  elements  below  the  lowest  guarantee, . 
Number  with  one  element  below  the  lowest  guarantee,    . 

(c)  Where  one  essential  element  of  plant  food  was  guaranteed :  — 

Number  above  the  highest  guarantee, 

Number  between  the  lowest  and  highest  guarantee, .... 
Number  below  the  lowest  guarantee 


7 

111 

190 
146 

48 
none 

12 
108 

8 
16 
20 
19 

1 
15 

16 
24 
13 


8 

16 

88 

208 

138 

88 

1 

25 

92 

3 
29 
13 
23 

6 
21 

4 
26 
19 


•^^^mKi^m 
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From  the  above  table  it  will  be  seen  that  the  quality  of 
the  licensed  fertilizers  daring  the  past  year  has  not  been  up 
to  the  usual  standard. 


Trade  Values  ofFertUizing  Ingredients  in  Raw  Materials  and  Chemicals ^ 

1904  and  1905  {Cents per  Pound). 


1904. 


Nitrogen  in  ammonia  salto 

Nitrogen  in  nitrates, 

Organic  nitrogen  in  dry  and  fine-ground  AbIi,  moat,  blood,  and  in  high 

grade  mixed  fertilizers, 

Organic  nitrogen  in  fine  l)onc  and  tankage, 

Organic  nitrogen  in  coarse  bone  and  tanxage, 

Phosphoric  acid  soluble  in  water, 

Phosphoric  acid  soluble  in  ammonium  citrate, 

Phosphoric  acid  in  fine-ground  fish,  iione  and  tankage,    . 
Phosphoric  acid  in  cotton-seed  meal,  castor  pomace  and  wood  ashes, 
Phosphoric  acid  in  coarse  fish,  bone  and  tankage,     .... 
Phosphoric  acid  insoluble  (in  water  and  in  neutral  citrate  of  ammonia) 

in  mixed  fertilizers, 

Potash  as  sulfate,  free  from  chlorides, 

Potash  as  muriate  (chloride), 

Potash  as  carbonate, 


17.60 
16.00 


17.60 
17.00 
12.60 
4.50 
4.00 
4.00 
4.00 
8.00 

2.00 
5.00 
4.25 


i9e9. 


17.60 
17.00 


18.60 
18.00 
13.00 
4.60 
4.00 
4.00 
4.00 
8.00 

2.00 
6.00 
4.25 
8.00 


A  comparison  of  the  market  cost  of  the  three  essential 
elements  of  plant  food  for  1905  with  the  previous  year 
shows  the  onl}*^  variation  to  be  in  the  various  forms  of 
nitrogen  compounds :  nitrogen  in  the  form  of  nitrates,  and 
the  higher  grades  of  organic  nitrogen,  including  nitrogen  in 
high-grade  mixed  fertilizers,  is  a  cent  higher  per  pound ; 
while  the  medium  and  lower  grades  of  organic  nitrogen  also 
show  an  increased  cost  of  one-half  cent  per  pound.  All 
nitrogen  compounds,  with  the  exception  of  ammoniates, 
show  somewhat  of  an  increase  in  cost  as  compared  with 
1904. 

The  above  schedule  of  trade  values  was  adopted  })y  repre- 
sentatives of  the  Massachusetts,  Connecticut,  Rhode  Island, 
Maine,  Vermont  and  New  Jersey  experiment  stations  at  a 
conference  held  during  the  month  of  March,  1905,  and  is 
based  upon  quotations  in  the  fertilizer  market  in  centners  of 
distribution  in  New  England,  New  York  and  New  Jersey 
during  the  six  months  preceding  March,  1905,  and  refers  to 
the  current  market  prices,  in  ton  lots,  of  the  leading  stand- 
ard raw  materials  furnishing  nitrogen,  phosphoric  acid  and 
potassium  oxide,  and  which  go  to  make  up  our  commercijj 
fertilizers, 
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Table  A,  on  the  following  page,  gives  the  average  com- 
position of  licensed  fertilizers  for  15)05  ;  Table  B  gives  a 
compilation  of  analyses  showing  the  average  percentages,  as 
well  as  the  maximum  and  minimum  percentages,  of  the 
three  essential  elements  of  plant  food  found  in  the  so-called 
special  crop  fertilizers  put  out  by  the  different  manufac- 
turers. This  latter  table  shows  how  unsafe  it  is  to  be  guided 
wholly  by  trade  name  when  selecting  a  fertilizer  for  any 
special  crop.  Out  of  the  several  hundred  fertilizers  that  are 
annually  offered  for  if^le  in  the  general  markets  in  Massa- 
chusetts, it  becomes  no  easy  matter  for  the  farmer  to  select 
to  meet  his  requirements  in  cases  of  the  ready  factorjwnixed 
goods.  No  infallible  rule  can  be  laid  down,  as  soil  condi- 
tions vary  so  widely,  and  so  much  depends  upon  crop  rota- 
tion. It  is  safe  to  say,  however,  that  the  higher-grade 
fertilizers  are  the  most  economical  ones  to  buy.  Those  fer- 
tilizers should  be  purchased  which  furnish  the  most  nitrogen, 
potash  and  phosi)horic  acid  in  a  suitable  and  available  form 
for  the  same  money. 
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List  of  Manufacturers  and  Dealers  who  have  secured  Certificates  for  the 
Sale  of  Commercial  Fertilizers  in  the  Slate  during  the  Past  Year 
{May  i,  1905,  to  May  i,  1906) y  and  the  Brands  licensed  by  Each. 


The  American  Ag^coltural  Chemical  Co., 
Boston,  MaBS. :  ~ 
Iligli-grade  Fertilizer  with  Ten  Per 

Cent.  Potaah. 
Grass  and  Lawn  Top  Dressing. 
Tobacco  Starter  and  Grower. 
Fine-ground  Bone. 
Dissolved  Bone-black. 
Muriate  of  Potash. 
Double  Manure  Salt. 
High-grade  Sulfate  of  Potash. 
Nitrate  of  Soda. 
Dry  Ground  Fish. 
Plain  Superphosphate. 
Sulfate  of  Ammonia. 
Kalnlt. 
Dried  Blood. 
Fine-ground  Tankage. 
Ground  South  Carolina  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 

Bradley's  Complete  Manure  for  Pota- 
toes and  Vegetables. 

Bradley's  Complete  Manure  for  Corn 
and  Grain. 

Bradley's  Complete  Manure  with  Ten 
Per  Cent.  Potush. 

Bradley's  Complete  Manura  for  Top- 
dressing  Grass  and  Grain. 

Bradley's  X  L  Superphosphate. 

Bradley's  Potato  Manure. 

Bradley's  Potato  Fertilizer. 

Bradley's  Corn  Phosphate. 

Bradley's  Eclipse  Phosphate. 

B];adley's  Niagara  Phosphate. 

Bradley's  English  Lawn  Fertilizer. 

BradJey's  Columbia  Fish  and  Potash. 

Bradley's  Abattoir  Bone  Dust. 

Church's  Fish  and  Potash. 

The  American  Agricultural  Chemical  Co. 
(H.  J.  Baker  A  Bro.,  branch),  New  York, 
N.Y.:  — 
Baker's  A  A  Ammoniated  Superphos- 
phate. 
Baker's  Complete  Potato  Manure. 

The  American  Agricultural  Chemical  Co. 
(Clark's  Cove  Fertilizer  Co.,  branch), 
Boston,  Mass.  :  — 

Clark's  Cove  Bay  State  Fertilizer. 

Clark's  Cove  Bay  State  Fertilizer, 
G.  G. 

Clark's  Cove  Great  Planet  Manure. 

Clark's  Cove  Potato  Manure. 

Clark's  Cove  Potato  Fertilizer. 

Clark's  Cove  King  Philip  Guano. 


The  American  Agricultural  Chemical  Co. 
(Crocker  Fertilizer  and  Chemical  Co., 
branch),  Buffalo,  N.  Y.:  — 
Crocker's  Potato,  Hop  and  Tobacco 

Phosphate. 
Crocker's  Com  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Cumberland  Bone  Phosphate  Co., 
branch) ,  Boston,  Mass. :  — 

Cumberland  Superphosphate. 

Cumberland  Potato  Fertilizer. 


The  American  Agricultural  Chemical  Co. 
(L.  B.  Darling  Fertilizer  Co.,  branch), 
Pawtucket,  R.  1. :  — 
Darling's  Blood,  Bone  and  Potash. 
Darling's    Complete  Ten   Per  Cent. 

Manure. 
Darling's  Potato  Manure. 
Darling's  Farm  Favorite. 
Darling's  Potato  and  Boot  Crop 

Manure. 
Darling's  General  Favorite. 

The  American  Agricultural  Chemical  Co. 
(Great  Eastern  FerUlizer  Co.,  branch), 
Rutland,  Vt, :  — 
Great  Eastern  Garden  Spedal. 
Great  Eastern  Vegetable,  Vine  and 

Tobacco. 
Great  Eastern  Northern  Com  Special. 
Great  Eastern  General  Fertilizer. 
Great  Eastern  Grass  and  Oats  Ferti- 
lizer. 

The  American  Ag^cultural  Chemical  Co. 
(Pacific  Guano  Co.,  branch),  Boston, 
Mass. :  — 

Pacific  High-grade  General. 

Pacific  Potato  Special. 

Soluble  Pacific  Guano. 

Pacific  Nobsque  Guano. 

The  American  Agricultural  Chemical  Co. 
(Packers'  Union  Fertilizer  Co.,  branch), 
Rutland,  Vt.:  — 
Packers'  Union  Universal  Fertilizer. 
Packers'  Union  Potato  Manure. 
Packers'  Union  Animal  Corn  Ferti- 
lizer. 
Packers'  Union  Gardener's  Complete 

Manure. 
Packers'    Union    Wheat,  Oats    and 
Clover  Fertilizer. 
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The  AmericftD  Agricultural  Chemical  Co. 
(Quinniplac  Co.,  branch),  BoBton, 
Mass.:  — 

Quinniplac  Market-garden  Manure. 

Quinniplac  Phosphate. 

Quinniplac  Potato  Manure. 

Quinniplac  Potato  Phosphate. 

Quinniplac  Com  Manure. 

Quinniplac  Climax  Phosphate. 

Quinniplac  Onion  Manure. 

The  American  Agricultural  Chemical  Co. 
(Read  Fertilizer  Co.,  branch).  New 
York,  N.  Y.:  — 

Read's  Practical  Potato  Special. 

Read's  Parmers'  Friend. 

Read's  Standard. 

Read's  High-grade  Farmers'  Friend. 

Read's  Vegetable  and  Vine. 

The  American  Agricultural  Chemical  Co. 
(Standard  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 
Standard  Complete  Manure. 
Standard  Fertilizer. 
Standard  Special  for  Potatoes. 
Standard  Guano. 

The  American  Agricultural  Chemical  Co. 
(Henry  F.  Tucker  Co.,  branch),  Boston, 
Mass. :  — 
Tucker's   Original    Bay   State   Bone 

Superphosphate. 
Tucker's  Special  Potato  Fertilizer. 

The    American    Agricultural    Chemical 
Co.  (Williams  &  Clark  Fertilizer  Co., 
branch),  Boston,  Mass. :  — 
Williams  &  Clark's  High-grade  Spe- 
cial. 
Williams  A  Clark's  Americus  Phos- 
phate. 
WlUlams  &  Clark's  Potato  Phosphate. 
Williams  A  Clark's  Potato  Manure. 
Williams  A  Clark's  Com  Phosphate. 
WUliams  A  Clark's  Royal  Bone  Phos- 
phate. 
Williams  A  Clark's  Prolific  Crop  Pro- 
ducer. 

The  American  Agricultural  Chemical  Co. 
(M.  B.  Wheeler  A  Co.,  branch),  Rut- 
land, Vt. :  — 

Wheeler's  Bermuda  Onion  Qrower. 

Wheeler's  Potato  Manure. 

Wheeler's  Havana  Tobacco  Grower. 

Wheeler's  Com  Fertilizer. 

Wheeler's  Grass  and  Oats  Fertilizer. 

W.  H.  Abbott,  Holyoke,  Mass.  :  — 
Abbott's  Animal  Fertilizer. 
Abbott's  Eagle  Brand. 
Abbott's  Tobacco  Fertilizer. 


The  American  Cotton  Oil  Co.,  Mew  York, 
N.  Y.:  — 
Cotton-seed  Meal. 
Cotton-seed  Hull  Ashes. 

The  American  Linseed  Co.,  New  York, 
N.Y.;  — 
Cleveland  Flax  Meal. 

Armour    Fertilizer    Works,    Baltimore, 
Md.:  — 
Armour's  Grain  Grower. 
Armour's  Blood,  Bone  and  Potash. 
Armour's  Hlgh-grade  Potato. 
Armour's  AH  Soluble. 
Armour's    Amrooniated    Bone  with 

Potash. 
Armour's  Bone  Meal. 
Armour's  Complete  Potato. 
Armour's  Corn  King. 
Armour's  Market-garden  Fertilizer. 

H.  J.  Baker  A  Bro.,  New  York,  N.  Y.:  — 
Castor  Pomace. 

Beach  Soap  Co.,  Lawrence,  Mass. :  — 
Beach's  Advance  Fertilizer. 
Beach's  Reliance  Fertilizer. 

Berkshire  Fertilizer  Co.,Brldgeport, 
Conn. :  — 
Complete  Fertilizer. 
Potato  and  Vegetable  Phosphate. 
Ammonlated  Bone  Phosphate. 

Joseph  Breck  A  Sons,  Boston,  Mass. :  — 
Breck's  Lawn  and  Garden  Dressing. 
Breck's  Market-garden  Manure. 

Bowker  Fertilizer  Co.,  Boston,  Mass. :  — 

Stockbridge  Special  Manures. 

Bowker's  Hill  and  Drill  Phosphate. 

Bowker' s  Farm  and  Garden  Phos- 
phate. 

Bowker's  Lawn  and  Garden  Dressing. 

Bowker's  Potato  and  Vegetable  Fer-    * 
tilizer. 

Bowker's  Fish  and  Potash    (Square 
Brand) . 

Bowker's  Potato  and  Vegetable  Phos- 
phate. 

Bowker's  Sare  Crop  Phosphate. 

Gloucester  Fish  and  Potash. 

Bowker's  High-grade  Fertilizer. 

Bowker's  Bone  and  Wood  Asli  Ferti- 
lizer. 

Bowker's    Fish    and    Potash   ("D" 
Brand). 

Bowker's  Corn  Phosphate. 

Bowker's  Blood,  Bone  and  Potash. 

Bowker's  Early  Potato  Manure. 

Bowker's  Bristol  Fish  and  I'otash. 

Bowker's  Fine-ground  Dry  Fish. 
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Bowker  Fertilizer  Ck>.,  Boston,  Mass.— 

Bowker's  Tobacco  Ash  Elements. 

Bowker'B  Wood  Ashes. 

Bowker's  Ground  Bone. 

Bowker's  Superphosphate. 

Sulfate  of  Ammonia. 

Nitrate  of  Soda. 

Dissolved  Bone-black. 

Muriate  of  Potash. 

Sulfate  of  Potash. 

Dried  Blood. 

Bowker's  Soluble  Animal  Fertilizer. 

Bowker's  Tobacco  Starter. 

Bowker's  Tobacco  Ash  Fertilizer. 

Bowker's  Market-garden  Fertilizer. 

Bowker's  Potash  Bone. 

Bowker's  Ten  Per  Cent.  Manure. 

Kainit. 

Bowker's  Complete  Mixture. 

Bowker's  Ammoniated  Food  for 
Flowers. 

Double  Manure  Salt. 

Bowker's  Tankage. 

Bowker's  Cloyer  Brand  Bone  and 
Wood  Ash. 

Bowker's  Flour  of  Bone. 

Bowker's  Market  Bone. 

Bowker's  Ground  Phosphate  Rock. 

powker's  Ammoniated  Dissolved 
Bone. 

Bowker's  Square  Brand  Bone  and 
Potash. 

Bowker's  Potash  or  Staple  Phos- 
phate. 

Bowker's  Special  Fertilizer  for  Seed- 
ing Down. 

F.  W.  Brode  A  Co.,  Memphis,  Tenn.:  — 
Owl  Brand  Pure  Cottonseed  Meal. 

T.  H.  Bunch,  Little  Bock,  Ark. :  — 
Cotton-seed  Meal. 

Charles  M.  Cox  &  Co.,  Boston,  Mass. :  — 
Cotton-seed  Meal. 

Chicopee    Rendering    Co.,    Springfield, 
Mass. :  ~ 
Lawn  and  Garden  Dressing 
Vegetable  and  Potato  Fertilizer. 

B.  Frank  Coe  Co.,  New  York,  N.  Y. :  — 

E.  Frank  Coe's  High-grade  Ammo- 
niated Bone  Superphosphate. 

E.  Frank  Coe's  Gold  Brand  Excel- 
sior  Guano. 

B.  Frank  Coe's  Excelsior  Potato  Fer- 
tilizer. 

B.  Frank  Coe's  Tobacco  and  Onion 
Fertilizer. 

E.  Frank  Coe's  Columbian  Com  For- 
tilizer. 


E.  Frank  Coe  Co.,  New  York,  N.  Y.— 
Con. 
E.   Frank   Coe's  Columbian   Potato 

Fertilizer. 
E.  Frank  Coe's  New  Englander  Potato 

Fertilizer. 
B.  Frank  Coe's  New  Englander  Com 

Fertilizer. 
E.  Frank  Coe's  XXX  Pure  Ground 

Bone. 
E.  Frank  Coe's  F.  P.  Fish  and  Potash. 
E.  Frank  Coe's  Red  Brand  Excelsior 

Guano. 
E.  Frank  Coe's  Celebrated  Special 

Potato. 
E.  Frank  Coe's  Grass  and  Grain  Spe- 
cial. 
E.  Frank  Coe's  XXX  Ammoniated 

Bone  Phosphate. 
E.  Frank  Coe's  Muriate  of  Potash. 
E.  Frank  Coe's  Nitrate  of  Soda. 

John  C.  Dow  &  Co.,  Boston,  Mass. :  — 
Dow's  Pure  Ground  Bone. 

The  Eureka  Liquid  Fertilizer  Co.,  Boston, 
Mass. :  — 
Eureka  Liquid  Fertilizer. 

William  E.  Fyfte  &  Co.,  Clinton,  Mass. :  — 
Hard  Wood  Canada  Ashes. 

R.  &  J.  Farqnhar  &  Co.,  Boston,  Mass. :  — 
Clay's  London  Fertilizer. 

C.  W.  Hastings,  Ashmont,  Mass.:  — 
Ferti  Flora. 

Thomas  Hersom   A  Co.,  New  Bedford, 
Mass. :  — 
Bone  Meal. 
Meat  and  Bone. 

Hunter  Brothers  Milling  Co.,  St.  Louis, 
Mo.:  — 
Prime  Cotton-seed  Meal. 

John  Joynt,  Lucknow,  Ont,  Can. :  — 
Joynt  Brand  Hard-wood  Ashes. 

A.  Kllpstein  A  Co.,  New  York,  N.  Y. :  — 
Carbonate  of  Potash. 

Lister's  Agricultural  Chemical   Works, 
Newark,  N.J.:  — 
Lister's  Success  Fertilizer. 
Lister's  Special  Com  Fertilizer. 
Lister's  Special  Potato  Fertilizer. 
Lister's  Potato  Manure. 
Lister's  High-grade  Special  for  Spring 

Crops. 
Lister's  Oneida  Special. 
Lister's  Animal  Bone  and  Potash. 
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Swin*8  Lowell    FertlUzer  Co.,   Boston, 
Mebb.:  — 
Swift's  Lowell  Bone  Fertilizer. 
Swlft*8  Lowell  Potato  Phoephute. 
Swift's  Lowell  Dissolved  Bone  and 

Potash. 
Swift's  Lowell  Animal  Brand. 
Swift's  Lowell  Market-garden 

Manure. 
Swift's  Lowell  Potato  Manure. 
Swift's  Lowell  Empress  Brand. 
Swift's  Lowell  Superior  Fertilizer. 
Swift's  Lowell  Special  Grass  Mixture. 
Swift's  Lowell  Lawn  Dressing. 
Swift's  Lowell  Perfect  Tobacco 

Grower. 
Swift's  Lowell  Ground  Bone. 
Swift's  Lowell  Special  Vegetable 

Manure. 
Acid  Phosphate. 
Nitrate  of  Soda. 
Muriate  of  Potash. 
Tankage. 

Geoige  E.  Marsh  &  Co.,  Lynn,  Mass. :  — 
Pure  Bone  Meal. 

D.  M.  Moulton,  Monson,  Mass. :  — 
Ground  Bone. 

Mapes  Formula  and  Peruvian  Guano  Co., 
New  York,  N.Y.:  — 

Mapes'  Potato  Manure. 

Mapes'  Tobacco  Starter  Improved. 

Mapes'  Tobacco  Manure  (Wrapper 
Brand). 

Mapes'  Economical  Potato  Manure. 

Mapes'  Average  Soil  Complete  Ma- 
nure. 

Mapes'  Vegetable  Manure  or  Complete 
Manure  for  Light  Soils. 

Mapes'  Com  Manure. 

Mapes'  Complete  Manure  ("A" 
Brand). 

Mapes'  Cereal  Brand. 

Mapes'  Complete  Manure  Ten  Per 
Cent.  Potash. 

Mapes'  Top-dresser  Improved,  Half 
Strength. 

Mapes'  Tobacco  Ash  Constltuento. 

Mapes'  Grass  and  Grain  Spring  Top. 
dressing. 

Mapes'  Fruit  and  Vine  Manure. 

Mapes'  Cauliflower  and  Cabbage  Ma- 
nure. 

National  Fertilizer  Co.,  Bridgeport, 
Conn.:  — 
Chittenden's  Complete  Fertilizer. 
Chittenden's  High-grade  Special  To- 

bacoo. 
Chittenden's  Market  Garden. 
Chittenden's  Potato  Phosphate. 


National   Fertilizer  Co.,  Bridgeport, 
Conn.— Con. 
Chittenden's  Ammoniated  Bone. 
Chittenden's  Fish  and  Potash. 
Chittenden's  XXX  Fish  and  Potesh. 
Chittenden's  Formula  "  A." 

New    England    Fertilizer    Co.,   Boston, 
Mass. :  — 
New  England  Corn  Phosphate. 
New  England  Potato  Fertilizer. 
New  England  Superphosphate. 
New  England  High-grade  Poteto  Fer- 
tilizer. 

Olds  A  Whipple,  Hartford,  Conn. :  — 
Complete  Tobacco  Fertilizer. 
Vegeteble  Potash. 

R.  T.  Prentiss,  Holyoke,  Mass. :  — 
Prentiss  Complete  FertHlzers. 

Parmenter  A  Polsey  Fertilizer  Co.,  Pea- 
body,  Mass. :  — 
Plymouth  Rock  Brand. 
Special  Fertilizer  for  Strawberries. 
Special  Potato  Fertilizer. 
Nitrate  of  Soda. 
A.  A.  Brand  Fertilizer. 
P.  A  P.  Potato  Fertilizer. 
Pure  Ground  Bone. 
Lawn  Dressing. 
P.  A  P.  Grain  Grower. 
Star  Brand  Superphosphate. 

Rogers  A  Hubbard  Co.,  Mlddletown, 
Conn. :  — 
Hubbard's  Oate  and  Top-dressing. 
Hubbard's  Grass  and  Grain. 
Hubbard's  Soluble  Corn. 
Hubbard's  Soluble  Potato. 
Hubbard's  Soluble  Tobacco. 
Hubbard's  All  Soils  and  All  Crops. 
Hubbard's  Com  Phosphate. 
Hubbard's  Potato  Phosphate. 
Hubbard's  Market-garden  Phosphate. 
Hubbard's  Raw  Knuckle  Bono  Flour. 
Hubbard's  Strictly  Pure  Fine  Bone. 

Rogers  Manufacturing  Co.,  R  o  c  k  f  a  1 1 , 
Conn. :  — 
All  Round  Fertilizer. 
Complete  Poteto  and  Vegetable  Fer- 
tilizer. 
High-grade  Complete  Com  and  Onion. 
Fish  and  Potesh. 
High-grade  Tobacco  and  Poteto. 
High-grade  Oate  and  Top-dressing. 
High-grade  Grass  and  Grain. 
High-grade  Soluble  Tobacco. 
Pure  Knuckle  Bone. 

Ross  Bros.,  Worcester,  Mass. :  — 
Ross  Brothers'  Lawn  Dressing. 
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N.  Roy  ft  Son,  South  A  ttleborougfa, 
Mass. :  — 
Complete  Animal  Fertilizer. 

RoBsia  Cement  Co.,  Gloucester,  Mass. :  ~ 
Essex  Dry  Ground  Fish. 
Essex  Complete  Manure  for  Potatoes, 

Roots  and  Vegetables. 
Essex  Complete  Manure   for  Com, 

Grain  and  Grass. 
Essex   Market-garden  and   Potato 

Manure. 
Essex  Com  Fertilizer. 
Essex  A  I  Superphosphate. 
Essex  XXX  Fish  and  Potash. 
Essex  Odorless  I^wn  Dressing. 
Essex  Tobacco  Starter. 
Essex  Special  Tobacco  Manure. 
Essex  Rhode  Island  Special. 
Essex  Grass  and  Top-dressing. 
Essex  Nitrate  of  Soda. 

Sanderson's  Fertilizer  and  Chemical  Co., 
IJew  Haven,  Conn. :  — 
Sanderson's  Formula  *<  A  ". 
Sanderson's  Formula  "  B  ". 
Sanderson's  Potato  Manure. 
Sanderson's  Corn  Superphosphate. 
Sanderson's  Fine-ground  Fish. 
Sanderson's  Sulfate  of  Potash. 
Walker's  Complete  Phosphate. 
Walker's  Complete  Fertilizer. 
Walker's  High-grade  Fertilizer. 
Niantic  Bone,  Fish  and  Potash. 
Old  Reliable  Superphosphate. 

The  Smith  Agricultural  Chemical  Co., 
Columbus,  O.  (Abbott  ft  Martin  Hen- 
dering  Co.,  branch) :  — 

Harvest  King. 

Tobacco  and  Potato  Special. 


The  Smith  Agricultural  Chemical  Co., 
Columbus,  O.  (Hardy  Packing  Co., 
branch) : — 

Tankage  Bone  and  Potash. 

Tobacco  and  Potato  Special. 

M.  L.  Shoemaker  ft  Co.,  Limited,  Phil- 
adelphia, Pa.:  — 
Swift  Sure  Superphosphate. 
Swift  Sure  Bone  Meal. 

Thomas  L.  Stetson,  Randolph,  Mass. :  — 
Bone  Meal. 

A.  L.  Warren,  Northborough,  Mass.:  — 
Warren's  Ground  Bone. 

The  Whitman  ft  Pratt  Rendering  Co., 
Lowell,  Mass. :  — 
Whitman  ft  Pratt's  All  Crops. 
Whitman  ft  Pratt's  Com  Success. 
Whitman  ft  Pratt's  Vegetable  Grower. 
Whitman  ft  Pratt's  Potash  Special. 
Whitman  ft  PraU's  Pure  Ground 

Bone. 
Whitman  ft  Pratt's  Potato  Plowman. 

Wilcox  Fertilizer  Works,  Mystic,  Conn.  :— 

Wilcox  Potato,  Onion  and  Tobacco 
Manure. 

Wilcox  Potato  Fertilizer. 

Wilcox  Complete  Bone  Superphos- 
phate. 

Wilcox  Fish  and  Potash. 

Wilcox  High-grade  Tobacco  Special. 

Wilcox  Dry  Ground  Fish. 

Sanf ord  Winter,  Brockton,  Mass. :  — 
Pure  Fine-ground  Bone. 

J.  M.Woodward  ft  Bro.,  Greenfield, 
Mass. :  — 
Tankage. 
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Part  II.  —  Repokt  on  General  Work  in  the 

Chemical  Laboratory. 


C.    A.    GOESSMANN. 


1.  Analyses  of  materials  forwarded  for  examination. 

2.  Notes  on  wood  ashes  and  lime  ashes. 

1.     Analyses  of  Materials  forwarded  for 

Examination. 

We  have  received  257  samples  of  miscellaneous  sub- 
stances, during  the  season,  from  farmers  within  our  State. 
As  far  as  circumstances  and  time  permit  we  have  taken  up 
these  materials  for  analysis,  and  as  a  general  thing  have  re- 
ported results  in  the  order  of  their  arrival  at  this  oflSce.  As 
in  the  past,  we  have  been  obliged  to  neglect  this  class  of 
work  until  a  lull  occurred  in  the  official  inspection  of  com- 
mercial fertilizers.  From  December  to  April  we  have  most 
time  to  devote  to  the  investigation  of  general  material,  and 
for  this  reason  would  prefer  to  have  the  samples  forwarded 
whenever  possible,  so  they  may  be  taken  up  during  these 
months.  This  would  insure  more  prompt  reports  of  the 
results  of  analyses. 

We  have  taken  the  usual  active  part  in  the  technical 
chemical  work  of  the  Association  of  Official  Agricultural 
Chemists  for  the  establishment  of  new  methods  of  chemical 
analysis,  more  paiticularly  in  regard  to  fertilizer  work  and 
the  analysis  of  insecticides.  We  have  also  been  in  co- 
operation with  the  American  Chemical  Society  and  the 
United  States  Geological  Survey  in  regard  to  technical  de- 
tails in  the  chemical  analysis  of  argillaceous  limestone.  The 
results  of  these  analyses  were  sent  to  the  respective  parties 
in  Washington. 
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Following  is  a  list  of  materials  forwarded  by  farmers 
during  the  year :  — 


Soils,    .... 

.     54 

Factory  waste, 

2 

Wood  ashes, 

.     47 

Ashes  from  leather  scraps. 

2 

Complete  fertilizers, 

.     32 

Insecticides,  . 

2 

Cotton-seed  meal, 

.     24 

Oyster  shells. 

Lime  ashes, 

8 

Sulfate  of  ammonia, 

Miscellaneous  materials. 

.       7 

Blood,  .... 

Nitrate  of  soda,     . 

6 

Wool  waste  ashes, 

Manure, 

6 

Chicken  grit, 

Muck,  .... 

6 

Tobacco  dust, 

Tankage, 

4 

Argillaceous  limestone, 

Superphosphate,    . 

4 

Burned  bone, 

Cotton-hull  ashes, 

4 

Low-grade  sulfate  of  potash. 

High-gnule  sulfate  of  potash 

.       3 

River  mud,   .         .         .         . 

Ground  bone. 

3 

Cob  ashes,     .         .         .         . 

Bone  and  meat,     . 

3 

Castor  pomace. 

Sheep  manure, 

8 

Linseed  meal. 

Peruvian  guano,    . 

3 

Mud  from  seaweed, 

Peat,     .         .         . 

3 

Cotton-seed  compost,     . 

Dry  ground  fish,    . 

2 

Damaged  cocoa,    . 

Dissolved  bone-black,    . 

2 

Prepared  bone, 

Wood  charcoal, 

2 

Vegetable  potash. 

Muriate  of  potash. 

2 

Rotten  cotton  waste. 

Carbonate  of  potash, 

2 

2.     Notes  on  Wood  Ashes  and  Lime  Ashes. 

(a)    Wood  Ashes, 

Eighteen  and  one-half  per  cent,  of  the  materials  forwarded 
by  farmers  during  the  year  have  been  wood  ashes.  The  fol- 
lowing table  shows  their  chemical  composition  as  compared 
with  the  previous  year :  — 
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Analysis  of  Wood  Ashes. 


Moisture  from  1  to  10  per  coDt., 
Moisture  from  10  to  20  per  cent, 
Moisture  from  20  to  80  per  cent., 
Moisture  above  30  per  cent.. 
Potassium  oxide  above  8  per  cent.,  . 
Fotasslnm  oxide  from  6  to  7  per  cent.. 
Potassium  oxide  from  5  to  6  per  cent., 
Potassium  oxide  from  4  to  5  per  cent.. 
Potassium  oxide  from  3  to  4  per  cent., 
Potassium  oxide  below  8  per  cent.,  . 
Phosphoric  acid  al)Ove  2  per  cent.,   . 
Phosphoric  acid  from  1  to  2  per  cent.. 
Phosphoric  acid  below  1  per  cent.,   . 
Average  per  cent,  of  calcium  oxide  (lime 
Insoluble  matter  below  10  per  cent.. 
Insoluble  matter  from  10  to  15  per  cent.. 
Insoluble  matter  above  15  per  cent , 
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IMS. 


18 

15 

16 

20 

8 

7 

8 

1 

2 

4 

8 

4 

6 

12 

12 

18 

10 

7 

7 

8 

8 

7 

80 

82 

12 

4 

80.16 

82.30 

6 

9 

18 

14 

20 

20 

Table  showing  the  Maximum,  Minimum  and  Average  Per  CetUs,  of  the 
DifferetU  Ingredients  found  in  Wood  Ashes,  1904  ami  1005, 


Maxim  VM. 

MiHia 

UM.               '' 

1 

AVBBAOa. 

87.85 

■••9. 

32.00 

IMS. 

ItM. 

l»M. 

Moisture  at  100"  C,    . 

,1 . 

i     none. 

11 

14.42 

18.45 

Potassium  oxide. 

11. (14 

8.68 

'1 

.80 

.1 

2.32    ;, 

4.51 

5.09 

Phosphoric  acid, 

6.07    . 

1 

4.74 

.a* 

1 

1 

1..17    ' 

1.67 

Calcium  oxide,  . 

42.86    i 

1 

49.24 

19.73 

21.17    'i 

30.16 

32.30 

Insolnble  matter. 

47.21    ' 

33. .T2 

4.fi6 

1' 

4.1.5 

1 

1^1.35 

15.49 

From  the  above  comparison  it  will  be  .seen  that  the  anhes 
analyzed  daring  the  year  are  of  much  better  quality  than 
for  the  year  1904.  We  wish  to  urge  parties  who  buy  wood 
ashes  to  patronize  those  importers  and  dealers  who  have 
secured  a  license  for  the  sale  of  ashes  in  Massachusetts,  for 
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it  is  only  in  this  way  that  they  can  secure  protection  by  our 
State  laws.  Wood  ashes  should  always  be  bought  on  a 
statement  of  guarantee  of  jx)tash,  phosphoric  acid  and  lime. 

(6)  Liiite  Ashes. 

Table  showing  the  Maximum y  Minimum  and  Average  Per  Cents,  of  the 
Differejit  IngrcdiefUs  found  in  Lime  Ashes,  1904  and  1905. 


Maximum. 

Minimum. 

ATMaAoa. 

ItM.        IMS. 

1904. 

1905. 

19«4. 

!••». 

Moisture,    .       . 

36.62 

1».35 

none. 

.05 

10.88 

11.18 

Potassium  oxide, 

8.46 

4.80 

•  .06 

1.02 

1.54 

2.47 

Phosphoric  add, 

1.48 

1.58 

trace. 

.18 

.74 

.97 

Calcium  oxide,  . 

5fi.24 

6S.44 

21.92 

87*56 

42.03 

49.34 

Insoluble  matter, 

26.47 

28.08 

2.76 

3.21 

8.11 

8.99 

It  will  be  seen  from  the  above  comparison  that  the  aver- 
age composition  of  lime  ashes  for  the  past  year  is  superior  to 
that  of  1904.  The  only  safe  way  to  buy  lime  ashes  is  to 
insist  upon  a  guarantee  of  potash,  phosphoric  acid  and  lime 
which  they  are  said  to  contain. 
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REPORT  OF  THE  CHEMIST. 


DIVISION   OF  FOODS  AND   FEEDING.  ^ 


J.    B.    LIND8EY. 

Chemical  Assistants:  E.  b.  Holland,  p.  h.  smith,  e.  s.  fulton,«  a.  c. 

WHITTIER. 

Inspector  of  Feeds  and  Babcock  Machines :  a.  parsons,'  f.  g.  helyar. 
Dairy  Tester:  s.  R.  parker. 

In  Charge  of  Feeding  Experiments :  j.  6.  cook,^r.  f.  gaskill. 
Stenographer :  mabel  c.  smith. 


Part     I. — The  Work  of  the  Year. 

1.  Correspondence. 

2.  Summary  of  laboratory  work. 

3.  Water  alialysis. 

4.  Dairy  products  and  cattle  feeds. 

5.  Special  chemical  work. 

6.  Feed  control. 

7.  Act  for  protection  of  dairymen. 

8.  The  testing  of  pure-bred  cows. 

9.  Work  completed. 

10.  Work  in  progress. 

11.  Changes  in  staff. 

Part    II. — Experiments  in  Animal  Nutrition. 

1.  Bibby's  dairy  cake. 

2.  Eureka  silage  com. 

3.  Concerning  wheat  bran. 

^  See  also  tables  in  Appendix.  '  Resigned  July  1,  1006. 

>  Resigned  Sept.  15, 1906.  *  Resigned  Aug.  1, 1906. 
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Part  I.  —  The  Work  of  the  Year. 


J.    B.    UNDSEY. 


1 .     Correspondence  . 

The  answering  of  incjuiries  relative  to  feeding  and  dairy 
problems  has  continued  to  be  a  feature  of  the  coiTespondence 
of  this  department.  Grain  dealers  appear  desirous  of  being 
well  posted  on  the  various  feed  stuffs  in  the  market,  and  are 
constantly  writing  for  information.  The  total  number  of 
letters  of  all  kinds  sent  out  during  the  year  was  approxi- 
mately 3,600. 

2.     Summary  of  Laboratory  Work. 

The  usual  varictv  of  chemical  work  has  been  carried  out 
during  the  year. 

There  have  been  sent  in  for  examination  102  samples  of 
water,  792  of  milk,  1,717  of  cream,  5  of  butter,  191  of  feed 
stuffs  and  6  miscellaneous.  In  connection  with  experiments 
by  this  and  other  divisions  of  the  station,  there  have  been 
analyzed,  in  whole  or  in  part,  236  samples  of  milk  and 
cream  and  142  of  fodders  and  feed  stuffs.  This  makes  a 
total  of  4,042  substances  analyzed  during  the  year,  as  against 
4,261  last  year  and  3,897  in  the  previous  year.  Work  on 
the  determination  of  sulphur  in  organic  bodies,  and  nitrogen 
compounds  in  cheese,  not  included  in  the  above,  has  been 
done  for  the  Association  of  Official  Agricultural  Chemists. 
In  addition,  13  candidates  have  been  examined  and  given 
certificates  to  o]ierate  Babcock  machines,  and  1,665  pieces 
of  glassware  have  been  tested  for  accuracy,  of  which  197 
pieces,  or  11.83  per  cent.,  were  condemned. 

3.     Water  Analysis. 

The  experiment  station  has  made  a  feature  of  sanitary 
water  analysis  since  its  establishment  in  1882.  Within  a 
few  years  a  charge  of  $3  a  sample  has  been  placed  upon  this 
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work,  in  order  to  hold  in  check  many  who  have  seemingly 
abused  the  privilege  of  free  analysis.  Instructions  for  secur- 
ing an  analysis  are  issued  in  circular  form,  as  follows  :  — 

• 

Those  wishing  to  secure  a  sanitary  analysis  of  water  must 
first  make  application,  whereupon  a  glass  bottle  securely  en- 
cased, accompanied  by  full  instructions  for  collecting  and  ship- 
ping the  sample,  will  be  forwarded  by  express.  The  return 
express  must  in  all  cases  be  prepaid.  Because  of  the  smallness 
of  the  sum  involved,  no  account  will  be  opened.  Remittance 
by  check,  P.  0.  money  order,  or  money  at  the  owner's  risk, 
must  be  strictly  in  advance. 

Address  Dr.  J.  B.  Lindsey, 

Hatch  Experiment  Station,  Ainhersty  Mass. 

The  results  of  the  analysis  are  forwarded  on  especially 
prepared  blanks^  with  such  additional  remarks  concerning 
the  condition  of  the  water,  and  its  possible  improvement, 
as  is  warranted  in  each  case.  This  station  does  not  make 
mineral  analysis  of  water,  excepting  at  rare  intervals  by 
special  arrangement. 

4.     Dairy  Products  and  Cattle  Feeds. 

This  department  makes  free  analyses  of  milk,  cream  and 
cattle  feeds  for  farmers  and  others,  in  so  far  as  its  resources 
permit.  About  the  usual  number  have  been  received  during 
the  year.  Many  farmers  and  dairymen  desire  to  know  the 
percentage  of  fat  and  total  solids  in  the  milk  produced  by 
their  herd  and  by  individual  animals,  and  send  samples  to  the 
station  for  analysis.  They  are  thus  enabled  to  determine  the 
quality  of  the  product  placed  upon  the  market,  and  also 
the  value  of  the  cow  for  profitable  milk  production.  The 
quality  of  the  milk  shipped  to  Boston  is  carefully  scrutinized 
by  the  several  contractors,  and  producers  frequently  send 
samples  to  the  station,  to  ascertain  whether  their  product  is 
conforming  to  the  legal  requirements.  Parties  who  have 
been  warned  by  the  contractors,  or  have  had  their  milk  re- 
fused, likewise  forward  samples,  with  requests  for  informa- 
tion as  to  methods  of  betterment.  The  station  tries  to  be  as 
helpful  as  possible  in  all  such  cases.     One  creamery  sends 
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its  fttamples  regularly,  and  others  send  occasional  lots,  when 
not  in  condition  to  satisfactorily  perform  the  work,  or  when 
desiring  to  check  their  own  results.  A  charge  is  made  in 
such  cases  sufficient  to  cover  the  cost  of  the  work. 

Farmers  and  grain  dealers  are  constantly  sending  samples 
of  feeds  for  examination,  to  determine  their  value  and 
whether  they  are  as  represented.  This  work  takes  consid- 
ei-able  time,  but  it  is  worthy  of  encouragement.  It  must 
not  be  understood,  however,  that  the  station  fiirnishes  a  free 
chemical  laboratory  for  jobbers  and  manufacturers  who  wish 
to  ascertain  the  composition  of  their  feeds  for  commercial 
purposes.  The  station  does  not  solicit  work  of  this  charac- 
ter, but  is  willing  to  undertake  a  limited  amount  for  a  rea- 
sonable compensation. 

5.     Special  Chemical  Work. 

During  the  year  the  department  has  undertaken  co-opera- 
tive work  on  chemical  methods  in  connection  with  the  Asso- 
ciation of  Official  Agricultural  Chemists,  and  has  studied 
pailicularly  methods  for  the  determination  of  sulphur  in 
organic  substances,  and  of  nitrogenous  compounds  in  cheese. 
The  department  has  also  co-operated  with  the  department  of 
botany  in  ascertaining  the  amount  of  starch  and  sugars  in 
cucumber  leaves,  gi'own  under  definite  conditions. 

6.     Feed  Control  (Acts  of  1903,  Chapter  202). 

The  several  provisions  of  this  act  have  been  executed  as 
heretofore.  Bulletin  No.  101,  containing  the  analyses  of 
306  samples  of  feeds  collected  the  previous  autumn,  was  dis- 
tributed early  in  January  of  1905.  This  bulletin  also  con- 
tained many  remarks  and  suggestions  on  the  nutritive  and 
commercial  values  of  concentrates.  Bulletin  No.  106,  sent 
out  in  October,  1905,  gave  the  chemical  and  microscopic 
analyses  of  65  samples  of  condimental  stock  and  poultry 
foods,  and  the  results  of  an  experiment  with  Pratt's  food. 
During  the  months  of  January,  February,  March  and  April, 
the  inspector  twice  visited  the  most  important  cities  and 
towns  in  the  State,  and  collected  481  samples  of  feeds.  The 
entire  collection  was  tested  during  the  late  spring  and  early 
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summer.  For  financial  reasons,  it  was  not  possible  to  pub- 
lish the  results  in  bulletin  form.  Those  that  were  considered 
at  all  suspicious  were  examined  by  both  the  chemist  and  the 
microscopist,  and  the  attention  of  retail  dealers,  jobbers 
and  manufacturers  called  to  any  irregularities.  Brief  notes 
regarding  this  collection  were  published  in  Bulletin  No.  106. 
The  inspector  canvassed  the  entire  State  in  September  and 
October,  and  the  365  samples  collected  are  now  being  exam- 
ined, and  the  results  will  be  ready  for  publication  in  Decem- 
ber. 

The  large  majority  of  manufacturers,  jobbers  and  retailers 
willingly  confonn  to  the  requirements  of  the  law.  Consid- 
erable difficulty  is  frequently  experienced  in  obtaining  a 
statement  in  full,  many  omitting  the  weight  of  the  package, 
and  a  few  stating  the  protein  and  fiit  guarantees  together. 
Some  manufacturers  and  jobbers  have  been  lax  in  attaching 
any  guarantee  whatever,  and  retailers  have  frequently  offered 
unguaranteed  goods  for  sale.  The  station  has  endeavored  to 
be  very  patient  with  offenders,  giving  them  full  opportunity 
to  conform  to  the  statute  requirements.  The  writer  recog- 
nizes the  diversity  of  conditions  governing  the  purchase  and 
sale  of  the  great  variety  of  concentrated  feeds,  and  has  been 
willing  to  condone  many  technical  violations  of  the  law, 
when  it  appeared  that  no  intentional  offence  was  intended. 
Some  parties  seem  inclined  to  take  advantage  of  this  seem- 
ing leniency,  and  such  it  may  be  necessary  to  call  to  a  sharp 
account. 

The  value  of  an  intelligent  and  tactful  inspector  cannot  be 
too  strongly  emphasized.  He  is  in  position  to  impart  much 
valuable  information  to  the  dealer,  and  to  smooth  out  many 
difficulties  that  may  arise.  The  station  finds  it  difficult  to 
retain  the  services  of  a  satisfactory  person  for  any  length  of 
time,  because  of  the  small  salary  paid. 

The  great  bulk  of  feed  now  offered  is  free  from  intentional 
adulteration,  and  is  as  represented.  Buyers,  as  a  rule,  have 
only  themselves  to  blame  if  they  are  defrauded.  Much 
cotton-seed  meal  is  l)eing  guaranteed  several  per  cent,  lower 
in  protein  than  formerly,  manufacturers  claiming  that  it 
does  not  pay  them  to  completely  remove  the  hulls.      It  is 
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also  stated  that  this  lower-grade  meal  is  sli]])])ed  from  other 
territory  than  that  formerly  supplying  the  Massachusetts 
markets. 

Gluten  feed  and  wheat  by-products  tested  low  in  protein 
during  1905,  owing  to  the  inferior  chamcter  of  the  1904 
corn  and  wheat. 

Poilo  Rico  molasses  and  a  considerable  variety  of  molasses 
feeds  are  being  freely  offered.  The  station  is  making  a 
special  study  of  these  products,  and  hopes  to  publish  the 
results  in  bulletin  form  within  the  next  few  months. 

Rice  by-})roducts  in  considei'able  quantity  are  being  sold 
in  the  southwest,  but  as  yet  they  have  not  been  offered  in 
local  markets.  Detailed  infonnation  concerning  the  com- 
position and  value  of  concentrates  may  be  obtained  by  con- 
sulting the  special  bulletins  on  the  subject. 

7.     An  Act  for  the  Protection  of  Dairymen  (Acts  of 

1901,  Chapter  202). 

This  act  makes  it  obligatory  for  all  creameries  and  milk 
depots  within  the  State,  employing  the  Babcock  test  or  any 
other  test  for  determining  the  value  of  milk  or  cream,  to 
have  all  graduated  glassware  used  in  making  such  deter- 
minations tested  for  accuracy  by  this  station.  It  further 
requires  that  all  paities  intending  to  operate  such  machines 
must  first  be  examined  for  competency  by  the  proper  official 
of  the  station.  Once  each  year  the  station  is  obliged  to  send 
a  competent  party  to  each  creamery  and  milk  depot  within 
the  State  where  such  machines  are  in  use,  to  duly  inspect 
said  machines  and  pronounce  upon  their  fitness  for  the  work. 
This  depaitment  has  endeavored  to  carry  out  the  several 
provisions  of  this  law  with  the  same  care  as  formerly.  The 
following  is  a  brief  report  of  the  work  for  1905  :  — 

Inspection  of  Glassware.  —  All  glassware  found  to  be  cor- 
rectly graduated  has  been  marked  "Mass  Ex  St."  There 
were  1,6(55  pieces  examined,  of  which  197,  or  11.83  per  cent., 
were  condemned.  The  inaccumte  bottles  were  largely  of 
the  bulb  type  (Bartlett) .  Until  last  year  these  bottles  liave 
been  passed  on  accuracy  of  total  graduation,  as  the  usual 
charge  of  5  cents  a  piece  would  not  permit  of  additional 
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testing.  Because  of  the  difficult}'^  in  securing  a  correct  grad- 
uation, it  has  been  necessary  to  test  the  three  distinct  por- 
tions of  the  scale  at  a  corresponding  increase  in  cost.  The 
use  of  this  type  of  bottle  is  not  to  be  encouraged. 

Examination  of  Camlidaies,  —  A  few  less  candidates  than 
usual  were  examined,  and  13  certificates  of  competency 
issued.  Many  candidates  showed  [>oor  manipulation,  and 
lacked  a  thorough  understanding  of  the  method.  In  case 
of  failure,  applicants  are  obliged  to  wait  a  month  before  a 
second  examination  will  l>e  given. 

Infection  of  Babcoch  Machines.  —  The  insi)ection  of  ma- 
chines the  present  year  has  been  in  charge  of  Mr.  Frank  (x. 
Helyar,  who  makes  the  following  report :  — 

The  annual  inspection  of  Babcock  machines  was  made  in 
November  and  December.  Fifty-two  places  were  either  visited 
or  heard  from,  of  which  number  only  30  were  amenable  to  the 
inspection.  Those  creameries  or  milk  depots  that  did  not  come 
under  the  inspection  were  exempt  for  two  reasons :  some  of  them 
do  not  possess  a  machine,  but  have  their  samples  regularly 
'  tested  by  city  inspectors;  while  others  have  machines,  but  from 
all  that  can  be  learned  they  neither  buy  nor  sell  milk  or  cream 
on  the  results  of  their  own  tests.  In  suspicious  cases  they  carry 
samples  to  the  city  inspector.  There  are  three  creameries  paying 
by  the  space  and  one  by  the  churn  test. 

Of  the  total  number,  34  were  creameries  and  18  were  milk 
depots.  Of  the  34  creameries,  19  were  situated  west  of  the 
Connecticut  River,  and,  as  a  rule,  in  the  back-hill  towns,  away 
from  good  transportation  facilities.  The  rest  of  the  creameries 
were  scattered  throughout  the  eastern  part  of  the  State.  The 
milk  depots,  on  the  other  hand,  are  situated  nearer  the  large 
cities.  Twenty  of  the  milk  depots  and  creameries  were  co- 
operative, while  the  rest  were  either  proprietary  or  stock  com- 
panies. The  number  of  co-operative  creameries  is  steadily 
decreasing. 

As  a  whole,  the  machines  were  found  to  be  in  very  good  con- 
dition, none  being  condemned,  and  only  3  needing  repairs.  The 
cast-iron  machine  is  being  used  in  every  place  visited  but  4. 
The  Facile  is  used  in  19  places,  the  Agos  in  9  and  the  Wizard 
in  3. 

Most  of  the  ownei-8  of  the  Babcock  machines  have  recognized 
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the  value  of  a  substantial  foundation  as  a  factor  in  keeping  tlieir 
machines  in  good  repair.  Still,  there  are  a  few  machines  that 
are  being  used  on  rather  insecure  and  shaky  supports.  As  a 
result,  these  machines  are  always  a  little  out  of  level,  and  run 
with  more  or  less  unnecessary  vibration.  Some  machines,  even 
with  repairs  suggested  in  previous  inspections,  still  overheat  the 
samples.  The  operators  of  these  machines  counteract  this  by 
allowing  the  machine  to  run  a  few  moments  at  the  end  of  the 
test  with  the  cover  lifted.  No  machine  was  found  that  in- 
sufficiently heated  the  samples.  The  steam  gauges,  with  only 
one  or  two  exceptions,  were  found  to  be  in  good  order.  In 
those  cases  where  they  were  not  in  good  order,  speed  indicators 
are  used  to  check  up  the  speed  of  the  machines. 

Only  in  one  place  was  untested  glassware  found.  In  some 
cases  it  was  not  as  clean  as  it  ought  to  be,  but,  on  the  whole, 
may  be  said  to  be  in  very  good  condition. 

In  addition  to  the  regular  work  of  the  inspection,  4  city  milk 
inspectors  were  visited.  Only  1  desired  an  examination.  His 
machine,  an  electrical  Wizard,  was  given  a  certificate. 

The  above  law  is  not  as  comprehensive  as  one  could  wish. 
It  makes  no  financial  provision  for  the  purpose  of  carrying 
out  the  provisions  of  section  3  (inspection  of  machines),  but 
requires  the  director  of  the  station,  or  his  agent,  to  make 
the  inspection,  and  to  assess  the  cost  upon  the  several  cream- 
eries inspected.  The  station  is  obliged  to  advance  the  expense 
out  of  its  treasury,  and  collect  35  or  40  small  bills  resulting. 
Most  creameries  pay  with  a  reasonable  degree  of  promptness, 
but  a  few  parties  are  obstinate  and  slow. 

After  the  station  has  issued  a  certificate  of  competency  to 
the  operator  of  a  Babcock  machine,  it  has  no  further  control 
over  said  party,  even  though  he  may  prove  careless,  and  even 
dishonest  in  his  future  operations.  The  law  could  be  im- 
proved, and  thus  give  a  fuller  measure  of  protection  to  dairy- 
men, by  a  small  annual  State  appropriation,  together  with 
the  necessary  authority  to  make  a  semi-annual  inspection  of 
all  Babcock  or  similar  machines,  and  of  all  glassware  used  in 
connection  therewith,  and  by  empowering  the  director  of  the 
experiment  station,  or  some  other  competent  party,  to  rescind 
•the  license  of  all  operators  who  do  not  appear  to  be  satis- 
factorily performing  their  duties. 
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8.     The  Testing  of  Pitie-bred  Cows. 

Breeders  of  pure-bred  Jersey,  Guernsey  and  Ilolstein 
cattle  are  making  tests  of  the  weekly  and  yearly  yifelds  of 
milk  and  butter  fat  produced  by  their  cows,  under  the  rules 
and  regulations  of  the  several  national  cattle  clul)s.  The 
rules  require  that  these  tests  be  made  under  the  strict  super- 
vision of  an  officer  of  the  Agricultural  College  or  Experiment 
Station.  This  department  has  undertaken  the  work  for 
Massachusetts  breeders.  Considerable  more  testing  has  been 
required  during  1905  than  heretofore,  necessitating  the  tem- 
porary employment  of  5  different  inspectors  at  one  time.  It 
is  frequently  quite  difficult  and  time-consuming  for  the 
regular  employees  to  be  required  to  meet  the  sudden  de- 
mands of  breeders  for  men  to  do  work  of  this  character, 
although  thus  far  all  calls  for  men  and  apparatus  have  been 
met  promptly.  Breeders  ought  to  give  the  station  at  least 
ten  days'  notice.  The  cost  of  this  work  is  paid  by  the  par- 
ties for  whom  it  is  done,  and  includes  tester's  time  at  $2  to 
$2.50  a  day,  l)oard,  travelling  expenses  and  breakage.  There 
are  at  present  44  Jerseys  and  29  Guernseys  under  yearly 
tests,  belonging  to  F.  L.  Ames,  North  Easton,  N.  I.  Bow- 
ditch,  Framingham,  W.  L.  Cutting,  Pittsfield,  C.  H.  Jones, 
Wellesley  Farms,  A.  H.  Sagendorph,  Spencer,  Storrs  Agri- 
cultural College,  Storrs,  Conn.,  C.  I.  Hood,  Lowell,  A.  F. 
Pierce,  Winchester,  N.  H.,  and  R.  A.  Sibley,  Spencer. 
Eight  seven-day  milk  and  butter  fat  tests  have  l)een  made 
for  the  Jersey  Cattle  Club,  and  37  for  the  Holstein-Friesian 
Association,  and  the  yearly  testa  of  32  Jerseys  and  12 
Guernseys  have  l>een  completed. 

9.     Work  completed. 

Eureka  Silage  Com,  —  A  two-years  experiment,  to  study 
the  composition,  digestibility  and  economic  value  of  this 
com,  a  coarse  southern  dent,  as  compared  with  a  medium 
dent  that  will  mature  its  seed  in  our  latitude,  has  been  com- 
pleted, and  the  details  and  conclusions  repoited  in  Part  II. 
of  the  present  report. 

The  Value  of  Wheat  Bran.  —  The  results  of  a  study  of  the 
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cost  of  digestible  protein  and  total  digestible  matter  in  wheat 
bran,  as  well  as  the  use  of  bran  in  the  farm  economy,  are 
presented  quite  fiilly  in  Part  II. 

Bit^y's  Dairy  Cake. — Digestion  tests  and  an  expenment 
with  dairy  cows  have  been  completed  with  this  feed.  The 
details  of  the  experiment,  and  the  conclusions,  will  be  found 
as  a  portion  of  Part  II. 

Market  Milk^  itn  Production  and  Composition. — This 
department  has  investigated  the  conditions  governing  the 
production  of  milk  in  the  territory  supplying  Amherst  and 
Northampton,  as  well  as  the  chemical  and  bacteriological 
composition  of  the  milk.  It  is  believed  that  the  methods  of 
production  and  the  quality  of  the  product  are  much  the  same 
as  in  other  sections  of  the  State.  In  general,  it  may  be 
said  that :  — 

1.  The  sanitary  conditions  on  the  whole  were  unsatis- 
factory. 

2.  The  majority  of  producers  were  not  familiar  with,  or 
did  not  apply,  the  teachings  of  modern  dairy  principles. 

3.  The  chemical  composition  of  most  of  the  milk  was  above 
the  Massachusetts  standard. 

4.  A  great  deal  of  the  milk  contains  an  excess  of  bacteria, 
and  indicated  unsanitary  methods  of  handling. 

5.  The  milk  was  practically  all  retailed  at  <>  cents  a  quart, 
—  a  price  too  low  to  enable  the  producer  to  profitably  pro- 
duce an  article  under  satisfactory  sanitary  conditions. 

It  is  believed  that  producers  supplying  milk  for  human 
consumption  should  be  subject  to  a  system  of  regular,  com- 
petent inspection,  and  that  no  one  should  receive  a  license 
who  does  not  conform  to  reasonable  sanitary  conditions.  The 
public  needs  to  be  educated  relative  to  the  great  food  value 
of  milk,  and  ought  to  l)e  willing  to  pay  a  fair  price  for  an 
approved  article.  It  is  hoped  to  soon  publish  the  detailed 
results  of  this  investigation  in  bulletin  form. 

Digestion  Experiments  with  Sheep, — There  have  been 
completed  digestion  experiments  with  soy  bean  fodder, 
Eureka  corn  fodder  and  Eureka  com  stover,  Pride  of  the 
North  com  stover,  Blomo  feed  for  horses,  malt  sprouts, 
Suorene,  Ilolstein  and   Macon    sugar  feeds,  hominy  feed, 
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buckwheat  and  oat  middlings.  The  results  have  l)een  incor- 
porated in  the  tables  of  digestion  coefficients,  in  the  Appen- 
dix. The  details  of  these  experiments  and  a  discussion  of 
the  results  are  reserved  for  a  future  publication. 

Sorghum  and  Other  Forage  Crops,  —  Trials  of  a  variety 
of  green  crops  for  summer  soiling  are  conducted  each  year. 
Sorghum  has  been  given  particular  attention  for  the  last  two 
years.  A  very  complete  analysis  of  this  crop  has  been  made 
at  different  stages  of  growth,  and,  likewise,  digestion  trials 
with  sheep,  the  results  of  which  are  not  as  yet  completed. 
The  seed  ^  was  sown  broadcast  at  the  rate  of  1  bushel  per 
acre,  the  25th  of  May.  Cutting  was  begun  as  soon  as  the 
heads  appeared  (about  August  10),  and  the  yield  was  at  the 
rate  of  19  tons  to  the  aci*e.  The  animals  ate  it  well,  and  it 
should  prove  a  satisfactory  addition  to  the  list  of  green 
feeds.  A  more  detailed  statement  concerning  the  quality 
and  value  of  this  crop  for  soiling  will  be  given  in  a  future 
publication. 

The  station  has  found  the  following  crops  quite  satisfac- 
tory for  soiling  purposes  :  peas  and  oats,  the  first  seeding  to 
be  made  April  25  and  each  ten  days  thei'eafter,  ready  to  cut 
from  June  25  to  July  20  ;  barnyard  millet,  first  seeding  to 
be  made  May  25  and  another  seeding  two  wrecks  later,  ready 
for  feeding  from  July  20  to  August  10 ;  sorghum  to  be 
seeded  May  25,  ready  to  cut  August  10  to  30 ;  Stowell's 
Evergreen  sweet  corn,  or  Longfellow  field  corn,  seeded  May 
15  to  20,  will  serve  admirably  for  September  green  fodder, 
and  later  if  frosts  are  not  severe. 

Soy  beans  may  be  sown  with  the  corn,  but  it  is  believed 
that,  on  the  whole,  more  satisfactory  results  can  be  obtained 
by  cultivating  each  crop  separately.  It  is  hoped  to  pub- 
lish a  bulletin  on  the  subject  of  soiling  in  the  near  future. 
Copies  of  a  former  bulletin  on  this  subject  (No.  72)  arc  not 
available. 

Useful  Legumes.— r A.  study  has  been  made  of  the  com- 
position, digestibility  and  yields  of  the  more  prominent 
leguminous  crops,  with  a  view  to  determine  their  practical 
adaptability  to  New  England  conditions,  and  it  is  desired 

*  Seed  purchased  of  Wni.  Henry  Maule,  Philadelphia,  Pa.,  at  $2.25  a  bushel. 
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to  publish  a  concise  description  of  this  work  in  the  near 
future. 

Clover  is  unquestionably  the  most  valuable  legume,  serv- 
ing admirably  as  a  soil  renovator,  cover  crop,  soiling  crop, 
and  as  a  component  of  the  hay  crop.  Canada  peas  are 
valuable  chiefly  for  soiling  puiposes,  and  in  some  cases  as  a 
cover  crop.  Sand  vetch  (  Vicia  mtiva)  makes  a  good  leg- 
ume to  be  sown  in  the  autumn  with  wheat  for  early  summer 
soiling.  It  also  serves  as  a  soil  renovator  and  as  a  cover 
crop.  Shammcl,  in  Bulletin  No.  149  of  the  Connecticut 
Experiment  Station,  has  called  attention  to  the  value  of  this 
plant  when  sown  after  the  removal  of  tobacco.  It  blossoms 
about  June  1,  and  can  then  be  plowed  under,  adding  mate- 
rially to  the  humus  and  nitrogen  content  of  the  soil.  It 
seeds  poorly,  and  the  seed  is  very  expensive,  which  will 
naturally  much  restrict  its  use.  Alfalfa  has  been  tried  re- 
peatedly on  the  station  ground  under  favorable  conditions, 
but  it  has  not  as  yet  proved  a  satisfactory  crop  for  practical 
purposes.  It  is  affected  with  *'  leaf-spot,"  winter-kills,  and 
is  crowded  out  by  clover  and  grasses.  Occasionally  one 
hears  of  successes  by  Massachusetts  formers.  It  is  sug- 
gested that  our  farmers  try  it  in  a  small  way  (^4  acre),  and 
see  if  it  will  thrive  in  their  locality.  Soy  beans  (Brooks's 
medium  green)  and  several  varieties  of  cow  peas  have  been 
carefully  studied  ;  the  latter  are  best  suited  to  a  more  south- 
em  climate.  The  soy  beans  thrive  well  in  Massachusetts, 
and  may  be  used  with  satisfaction  as  a  soiling  crop,  and 
mixed  with  corn  for  silage  purposes.  It  is  believed,  how- 
ever, that  it  will  prove  more  economical,  as  a  rule,  for 
farmers  and  dairymen  possessing  satisfactory  markets  and 
railroad  facilities  to  purchase  their  protein  in  the  form  of 
high-grade  concentrates,  rather  than  attempt  to  grow  it  in 
the  form  of  soy  bean  forage  or  seed.  Soy  beans  may  prove 
an  economical  crop  for  localities  situated  at  some  distance 
from  markets  and  railroads. 

Compilation  of  Analyses.  —  Attention  is  called  to  the 
tables  of  composition  and  digestion  of  American  feed  stuffs, 
recently  compiled,  and  published  in  the  Appendix  to  this 
report. 
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10.     Work  in  Progress. 

Molasses  and  Molasses  Feeds,  —  Work  is  in  progress  to 
determine  the  digestibility  and  comparative  value  and  place 
in  the  farm  economy  of  Porto  Rico  molasses  and  molasses 
feeds.  Feeds  of  this  character  are  being  freely  advertised 
and  sold  in  our  local  markets.  It  is  hoped  to  bring  this 
work  to  a  close  early  in  the  new  year,  and  to  report  the 
results  in  bulletin  form  within  a  short  time  thereafter. 

Xitro^xdtures  for  Legumes,  — The  United  States  Depart- 
ment of  Agriculture  has  called  attention  to  the  value  of  the 
cultures  produced  by  its  expert,  Dr.  Moore,  for  the  different 
leguminous  crops.  Hellriegel  of  Germany  was  the  first  to 
scientifically  demonstrate  the  symbiotic  action  of  bacteria 
with  the  legumes,  resulting  in  the  fixation  of  atmospheric 
nitrogen.  This  subject  has  been  given  a  great  deal  of  study 
by  many  other  scientists,  particularly  by  Nobl)e  and  his  co- 
workers, who  have  isolated  and  prepared  cultures  suited  to 
the  different  varieties  of  legumes.  Moore  claims  that  he 
has  succeeded  in  isolating  and  developing  varieties  of  bac- 
teria that  are  especially  active  as  nitrogen  gatherers.  This 
department  has  secured  the  Moore  cultures  for  two  years, 
and  used  them  upon  alfalfa,  soy  l>eans  and  cow  peas.  The 
directions  were  carefully  followed  in  all  cases,  but  no  partic- 
ular results  were  obtained  that  could  be  attributed  directly 
to  the  action  of  the  applied  cultures.  The  yields  for  the  soy 
bean  and  cow  pea  plots  receiving  the  cultures  were  no  greater 
than  those  not  receiving  them,  neither  did  the  plots  thus 
treated  show  any  noticeable  increased  nodular  development. 
A  newly  seeded  piece  of  alfalfa,  inoculated  with  soil  from  an 
old  alfalfa  field,  seemed  to  receive  a  decided  help  from  the 
treatment,  judging  from  the  growth  and  apparent  vigor  of 
the  plants.  The  writer  would  in  noway  condemn  the  Moore 
cultures,  knowing  the  progress  that  has  been  achieved  by 
numerous  investigators  along  this  line.  Farmers  may  try 
the  Moore  cultures  in  a  small  way,  but  should  not  be  disap- 
pointed if  the  results  are  not  as  expected.  The  daily  press 
and  popular  journals  have  made  altogether  too  extravagant 


78  HATCH   EXPERIMENT   STATION.         [Jan. 

stateuient8  and  claims  regarding  them.  Work  of  this  char- 
acter still  requires  much  study  before  the  highest  practical 
results  are  secured. 

11.     Changes  in  Staff. 

Albert  Parsons,  B.S.,  for  two  years  employed  as  inspector 
of  concentrated  feeds  and  of  Babcock  machines,  resigned 
July  1,  to  accept  a  position  as  assistant  superintendent  at 
Hood  Farm,  Lowell,  Mass.  His  place  has  been  filled  by  the 
ai)pointment  of  Frank  (x.  Helyar,  B.S.,  University  of  Ver- 
mont, 190;").  Joseph  G.  Cook,  B.8.,  assistant  in  animal 
nutrition,  resigned  August  1,  to  become  superintendent  of 
the  farm  at  Norfolk,  Mass.,  belonging  to  T.  D.  Cook  &  Co. 
Roy  F.  Gaskill,  a  recent  graduate  of  the  Massachusetts  Ag- 
ricultural College  dairy  course,  succeeds  him.  E.  S.  Fulton, 
B.S.,  assistant  chemist,  severed  his  connection  with  this 
department  September  15,  having  received  an  appointment 
with  Dr.  F.  G.  Benedict  of  Wesleyan  University  of  Middle- 
town,  Conn.,  who  has  charge  of  the  nutrition  investigations 
for  the  United  States  Dcimrtment  of  Agriculture.  Mr.  A. 
C.  Whittier,  B.S.,  University  of  Maine,  1905,  has  taken 
Mr.  Fulton's  place.  The  writer  desires  to  express  his  high- 
est appreciation  of  the  faithfulness,  interest  and  care  exer- 
cised by  all  his  co-workers  in  the  prosecution  of  the  various 
lines  of  work  undertaken  l)y  this  department  during  the  past 
year. 
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Part  IL  —  Experiments  ix  Animal  Nutrition. 


1.     Bibby's  Dairy  Cake. 


J.    B.    LINDSEY.' 

SVaffire  and  Cofnposifion  of  the  Cake. 

This  material  is  made  by  J.  Bibby  &  Sons,  Liverpool, 
Eng.,  and  is  imiK)rtcd  in  the  fonn  of  cake.  It  is  composed 
chiefly  of  ground  cotton-seed,  together  with  locust  or  carol) 
bean/^  cereals  (maize,  wheat,  eti*..)  or  their  by-products, 
fenugreek  and  salt ;  it  possesses  a  ))leasaiit  taste  and  smell. 
A  number  of  samples  have  l)een  found  that  were  quite 
mouldy,  having  probably  l>een  stored  in  a  damp  place.  The 
sample  used  in  the  feeding  experiment  herein  described  had 
the  following  composition  :  — 


Bibby*8  Dairy 
Cake. 


Water.    . 
Ash, 
Protein,  . 
Fiber,     . 
Extract  matter, 
Fat, 


11.06 
7.80 

17.90 
7.91 

45.06 
9.20 


Standard  Wheat 

Middlings  for 

Comparison. 


lO.M) 
4.30 

18.00 
7.00 

5ft.  70 
5.00 


Gluten  Feed  for 
CompariBon. 


9.09 

1.40 

'28.&i> 

7.16 

56.00 
3.18 


The  cake  has  a  high  ash  percentage,  due  partly  to  the 
presence  of  added  salt,  a  moderate  amount  of  protein  and 


*  With  E.  B.  Holland,  P.  H.  Smith  and  J.  G.  Cook. 

*  The  locust  or  carob  tree  is  cultivated  in  Spain,  the  eastern  Mediterranean 
re^ons  and  Egypt.  The  pods  contain  considerable  quiuitities  of  sugar,  and  are^ 
eaten  by  both  men  and  animals. 
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fiber,  and  quite  a  noticeable  per  cent,  of  fat.  It  is  guaran- 
teed to  contain  18  to  20  per  cent,  of  protein  and  6  to  8  per 
cent,  of  fat,  and  usually  meets  these  requirements.  It  has 
not  Ijeen  found  to  be  very  generally  distributed. 

Diyestibility  of  Bibhy^s  Dairy  Cake, 

The  average  results  of  six  single  trials  with  sheep  are  here 
given,  together  with  the  coefficients  for  standard  wheat  mid- 
dlings and  gluten  feed  for  comparison.  The  full  details  of 
the  digestion  experiment  have  been  reported  in  the  seven- 
teenth report  of  this  station. 


Coefficients  of  DigestibUUy. 


Bibby'8 


Dry  matter,    . 
Ash, 

Protein,  . 
FilMjr, 

Extract  matter. 
Fat, . 


►y*B  Dairy 
Cake. 


Standard  Wheat 

Middlinn  for 

Companaon. 


70 
33 
66 
31 
81 
92 


78 
26 

80 

78 
88 


Gluten  Feed  for 
Comparfflon. 


85 

86 
76 
88 
83 


In  the  several  trials  with  Bibby's  dairy  cake  the  sheep 
experienced  considerable  difficulty  in  digesting  the  crude 
fiber,  due  probably  to  the  fact  that  it  was  derived  largely 
from  cotton-seed  hulls.  It  may  be  said  that  the  total  cake 
proved  moderately  digestible,  the  fiber  having  a  low  and  the 
fat  a  high  digestibility.  Both  in  chemical  composition  and 
in  digestibility  Bibby's  dairy  cake  closely  resembled  standard 
wheat  middlings.  Gluten  feed  contains  5  to  6  per  cent, 
more  protein,  and  is  more  digestible  than  the  cake. 


Cost  of  Digestible  Matter, 


Bibby'8  Dairy 
Cake. 


Standard  Wheat 
Middlings. 


Oluten  Feed. 


Pounds   digCBtible    matter    In    2,000 

pounds. 
Costof  one  pound  (cents),    . 


1,288 
2.43 


1,814 

2.11 


1,550 
1.72 
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The  above  figures  are  based  on  the  average  wholesale 
prices  of  middlings  and  gluten  feed  for  the  year  1904,  plus 
10  per  cent.;  namely,  $26.70  for  uuddlings  and  $27.72  for 
gluten  feed.  Bibby's  dairy  cake  cost  $30  a  ton.  The  cal- 
culations show  that  a  ton  of  wheat  middlings  furnished  rather 
more  digestible  matter  than  a  ton  of  Bibby's  dairy  cake,  and 
at  a  somewhat  less  cost  a  pound.  They  further  show  that, 
if  1,550  pounds  of  digestible  matter  in  a  ton  of  gluten  feed 
could  be  purchased  for  $27.72,  1,232  pounds,  being  the 
quantity  contained  in  a  ton  of  Bibby's  dairy  cake,  ought  not 
to  cost  over  $22.  In  other  words,  Bibby's  dairy  cake  at  $30 
a  ton  furnishes  digestible  matter  at  some  37  per  cent,  ad- 
vance over  that  contained  in  gluten  feed  at  $27.72  a  ton. 


Feediriif  Experiment   with  Bibby^s  Dairy    Cake^    Spring^ 

1904. 

In  order  to  test  the  efficacy  of  this  cake  as  a  food  for  milk 
production,  four  cows  were  divided  as  evenly  as  possilJe 
into  two  gi'oups,  and  fed  by  the  reversal  method.  All  of 
the  cows  received  first-cut  hav,  rowen  and  bran  as  a  basal 
ration.  In  the  first  half,  two  of*the  cows  received  a  definite 
quantity  of  the  dairy  cake  and  the  other  two  a  like  quantity 
of  gluten  feed  ;  in  the  second  half,  these  two  grain  feeds  were 

reversed. 

J)iircUton  of  ExpeHmeiU. 


Periods. 

Datm. 

Gluten  Feed  Ration. 

Bibby's  Dairy 
Cake  Ration. 

1 
I.,      .       .     May  7  through  May  27. 
11.,    .            June  4  through  June  24. 

Red  11.  and  Brlglity. 
Linntc  and  Blanche. 

Llnnle  and  Blanciie. 
Bedll.andBrlghty. 

Care  of  the  Animaln,  —  The  cows  were  kept  in  roomy 
stalls,  well  carded,  and  turned  into  the  yard  some  six  or 
more  hours  each  pleasant  day. 

Method  of  Feeding.  —  The  animals  were  fed  twice  daily, 
the  hay  being  given  about  an  hour  before  milking,  and  the 
grain  mixtures  just  before  milking.  The  several  gi*ains 
were  well  mixed  before  being  fed.  Bibby's  dairy  cake  was 
ground  to  the  fineness  of  ordinary  meal.  Water  was  sup- 
plied the  animals  constantly  by  meiiiis  of  a  self- watering 
device. 
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Character  of  Feeds,  —  The  first-cut  hay  was  a  mixture  of 
Kentucky  blue-grass,  timothy  and  red  clover.  The  rowen 
was  a  mixture  of  second  growth  of  grass  and  red  clover, 
secured  in  good  condition.  The  spring  bran,  gluten  feed 
and  Bibby's  dairy  cake  were  of  good  average  quality. 

Weighing  the  Animah. — The  animals  were  weighed  for 
three  consecutive  days  at  the  beginning  and  end  of  each  half 
of  the  trial. 

Sampling  Feeds.  —  The  hay  and  rowen  wei'e  sampled  at 
the  l)eginning,  middle  and  end  of  each  half  of  the  trial,  dry 
matter  determinations  made  at  once,  and  the  several  samples 
mixed  for  analysis.  The  grains  were  sampled  daily,  and 
preserved  in  glass-stoppered  bottles.  The  cows  received 
two  ounces  of  salt  daily. 

Sampling  the  Milk.  —  The  milk  of  each  cow  was  sampled 
twice  daily  for  five  consecutive  days  of  each  week,  and  pre- 
served with  formaline  in  tightly  corked  bottles.  The  method 
of  sampling  consisted  in  mixing  the  freshly  drawn  milk  with 
an  especially  constructed  mixer,  and  immediately  removing 
a  small  dipperful.  Determinations  of  fat  were  made  weekly, 
and  solids  every  other  week. 

History  of  the  Cows,  Sjyring,  1904. 


Name. 

BasBD. 

Aire 

(Yean). 

8 
8 
7 
9 

Last  Calf  dropped. 

Number  of 

Days  with 

Calf. 

Milk  TieldB, 

Begimiing  of 

Jfixperiment 

(Pounds). 

Bed  II.,    . 
Blighty.  . 
Llnnie,     . 
Blanche,  . 

Jersey-Durham, 
Grade  Jersey,     . 
Grade  Jersey,     . 
Grade  Jersey,     . 

December,  1903. 
Auirust,  1908. 
October,  1908. 
August,  1908. 

S9 
124 

60 
121 

80 
17 
21 

22 

Daily  Rations  consumed  {Pounds). 


Ratioh. 

Cows. 

Hay.         Rowen. 

Bran. 

Gluten 
Feed. 

BIbby'* 
Dairy  Cake. 

Gluten  feed,     . 

Red  II.,    . 
Brlghty,  . 
Llnnie,     . 
Blanche,  . 

18 
14 
14 
17 

6 
6 
6 
6 

4 

8 
8 
8 

4 
3 
8 
4 

- 

Blbby*B  dairy  cake, . 

Red  XL,    . 
Brlghty,  . 
Llnnie,     . 
Blanche,  . 

18 
14 
14 
17 

6 
6 
6 
6 

4 
8 
8 
8 

- 

4 
8 
8 

4 

Ayerage,    gluten 

feed  ration. 
Average,  Bibby's 
dairy  cake  ration. 

«               a               • 
.               •               • 

15.75 
15.75 

6 
6 

8.25 
8.25 

3.5 

8.6 
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It  will  be  seen  that  the  cows  received  the  same  basal  ration 
daily,  and  in  addition  averaged  3.5  pounds  of  gluten  feed  or 
dairy  cake. 

Average  Dry  Matter  atid  Digestible  Organic  NutriefUs  in  Daily  Ration 

(^Pounda) , 


Ration. 


Gluten  feed,  average,   . 

Blbby's  dairy  cake, 
average. 


DiGUTiBLB  OaoAinc  NDTBmrrs. 


Protein. 


Fiber. 


Extract 
Hatter. 


Fat. 


Total. 


2.36 
2.07 


4.15 
3.96 


7.78 

7.27 


.35 
.36 


14.59 
13.86 


Nutritive 
Ratio. 


1:  5.4 
1:  6.0 


The  two  rations  furnished  the  same  (juantity  of  total  dry 
matter  daily.  The  Bibhy's  dairy  cake  ration  contained 
rather  less  protein  and  about  three-fourths  of  a  pound  less 
total  digestible  matter.  This  was  due  principally  to  the  fact 
that  Bil)})y's  dairy  cake  was  less  digestible  tlian  the  gluten 
feed.  It  would  naturally  be  expected  that  Bibby's  dairy 
cake  ration  would  produce  rather  less  milk,  or  cause  the 
animals  to  shrink  somewhat  in  live  weight. 


Total  Yields 

of  Milk  Products  (^Pounds), 

Ration. 

Total 
Milk. 

Average 
Daily 
Yield. 

Total 
Solids. 

Total 
Fat. 

Butter 

Equivalent 

85  rer  Cent. 

Gluten  feed, 

Blbby*B  dairy  cake. 

1,860.04 
1,880.01 

22.14 
21.79 

256.12 
251.20 

89.89 
90.00 

105.75 
106.88 

The  yields  obtained  from  the  two  rations,  covering  a 
period  of  twenty-one  days  in  each  case,  were  practically 
identical.  If  the  periods  had  covered  twice  the  length  of 
time,  the  results  would  have  l)een  regarded  as  more  satis- 
factory. Longer  j^riods  were  not  practicable,  owing  to  the 
condition  of  the  animals  and  the  nearness  of  summer  weather. 


Areragc  Composition  of  the  Herd  Milk. 


Ration. 


Total  Solids 
(Per  Cent.). 


Fat 
(Per  Cent.). 


Gluten  feed, .    . 
Blbby*8  dairy  cake. 
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The  two  rations  produced  milk  having  practically  the 
same  composition. 

Food  Cost  of  Milk  Products, 


Ration. 

Total  MUk. 

One  Hundred 
Poundft  Milk. 

One  Pound 
Butter. 

Gluten  feed, 

Bibby's  dairy  c;ike, 

Peroentage  Increased  cost  with  Bibby's 
dairy  cake. 

$20  85 
22  03 

5.66 

$1  12 
1  20 

7.14 

$0  20 
21 

5.00 

In  calculating  the  above  results,  gluten  feed  was  charged 
at  $27.72  a  ton,  Bibby's  dairy  cake  at  $30,  bran  at  $20,  hay 
at  $15  and  rowen  at  $14.  The  increased  cost  of  the  milk 
and  butter  produced  by  the  Bibby's  dairy  cake  ration  was 
due  to  the  price  asked  for  Bibby's  dairy  cake. 

Herd  Oain  or  Loss  in  J  Ave  Weight, 


Ration. 


Gluten  feed,    . 
Bibby's  dairy  cake, 


Total  Oain  or  Loss. 

43  + 
2  — 


There  appeared  to  have  been  a  slight  gain  in  live  weight 
produced  l)y  the  gluten  ration.  During  the  Bibby's  dairy 
cake  period  the  weight  remained  constant. 

Conclusions, 

1 .  Bibby's  dairy  cake,  a  manufactured  product,  resembles 
in  chemical  composition  and  digestibility  standard  wheat 
middlings.  It  has  a  sweet  taste  and  an  agreeable  flavor  and 
odor,  due  to  the  presence  of  the  carob  bean,  fenugreek  and 
salt. 

2.  It  was  found  to  contain  slightly  less  digestible  matter 
than  middlings,  and  some  20  per  cent,  less  than  gluten  feed. 
On  the  basis  of  digestible  matter  contained  in  the  Bibby's 
dairy  cake  and  in  first-class  gluten  feed,  the  former  should 
sell  for  20  per  cent,  less  a  ton. 

3.  While  the  cake  is  readily  eaten  and  highly  relished  ))y 
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all  farm  aniiuals,  it  is  believed  that  the  agreeaWe  flavor  and 
odor  do  not  make  it  worth  the  extra  price  asked. 

4.  In  the  feeding  experiment,  lasting  twenty-one  days, 
the  four  cows  produced  practically  as  much  milk  on  the 
Bibby's  dairy  cake  as  on  the  gluten  feed  ration ;  the  latter 
ration  produced  a  slight  gain  in  live  weight.  The  cost  of 
milk  and  butter  was  noticeably  more  on  the  Bibby's  dairy 
cake  ration.  The  experiment  indicates  that  the  Bibby's 
dairy  cake  ration  furnished  a  sufficient  quantity  of  digestible 
matter  to  meet  the  requirements  of  the  several  cows.  Had 
the  periods  been  longer,  and  the  cows  in  a  less  advanced 
period  of  lactation,  it  is  believed  the  differences  would  have 
been  more  striking. 

5.  Bibby's  dairy  cake,  at  prevailing  market  prices,  is  not 
regarded  as  an  economical  concentrate  ;  it  can  be  used,  how- 
ever, if  desired,  as  the  exclusive  grain  ration  for  sheep, 
young  dairy  stock  and  milch  cows.  From  5  to  8  pounds 
would  be  the  usual  daily  allowance  for  the  latter  animals. 
Its  chief  use  should  be  as  an  appetizer,  to  be  mixed  in  small 
quantities  with  foods  that,  because  of  an  inferior  flavor, 
would  not  be  otherwise  readily  consumed. 

From  the  standpoint  of  economy,  farmers  will  do  well  to 
produce  their  hay,  silage  and  corn  meal,  and  to  purchase 
only  those  manufactured  concentrates  that  are  rich  in  protein, 
such  as  cotton-seed  meal,  gluten  feed,  distillers'  and  brewers' 
dried  grains,  wheat  middlings  and  bran. 


< 
J 
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2.     Eureka  Silage  Corn,  —  its  Value  for  Massachu- 
setts Farmers. 


J.    B.    LINDSEY   AND   P.    II.    SMITFI. 


This  corn  is  said  to  have  originated  in  Virginia.  It  is  a 
large  southern  dent,  and  is  considerably  used  for  silage  pur- 
poses by  New  England  farmers. 

Brooks  ^  of  this  station  compared  a  number  of  dent  varieties 
during  the  season  of  1901.  The  Eureka  grew  to  be  15  feet 
high,  appeared  to  be  quite  heavily  leaved,  and  when  cut, 
September  14,  the  ears  were  just  forming.  This  variety 
yielded  rather  heavier  than  the  others,  producing  at  the  rate 
of  24  tons  to  the  acre,  containing  8,944  pounds  of  dry 
matter.  Its  digestibility  was  not  determined.  Brooks  con- 
cluded that  the  heavy  dents  were  not  as  satisfactory  as  the 
smaller  varieties  for  New  England  conditions.  At  the  solici- 
tation of  Ross  Bros,  of  Worcester,  who  recommend  and  sell 
the  Eureka  seed  for  silage  purposes,  this  department  has 
made  a  more  thorough  study  of  the  Eureka,  and  briefly  pre- 
sents the  results  and  conclusions  in  the  following  pages. 

Orop  of  1903. 

One-fourth  acre  of  medium  well-drained  loam,  in  a  good 
state  of  fertility,  was  treated  with  manure  from  well-fed 
dairy  cows,  at  the  rate  of  6  cords  to  the  acre.  The  manure 
was  plowed  in,  and  the  land  well  fitted  and  seeded  May  26, 
with  Eureka  corn,  obtained  of  Ross  Bros.  The  seed  came 
up  well,  and  the  corn  made  as  good  growth  as  could  be 
expected  during  the  exceptionally  cool  season.  Frosts  held 
off  until  nearly  the  1st  of  October,  and  the  corn  was  allowed 
to  grow  until  September  25,  in  order  to  insure  a  maximum 

*  Fourteenth  annual  report  of  the  Hat(>h  Experiment  Station,  pp.  32-i^. 
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development.  At  that  time  it  averaged  11^  feet  in  height, 
the  ears  had  formed,  and  the  kernels  were  just  beginning  to 
develop.  When  cut,  it  contained  82.6  per  cent,  of  water,  and 
yielded  at  the  rate  of  15  tons  of  green  material  to  the  acre. 

Crop  of  1904. 

One-third  of  an  acre  of  well-drained,  light  loam  was 
plowed,  manured  at  the  rate  of  6  cords  to  the  acre  and  well 
fitted.  The  area  was  divided  into  two  halves,  and  planted 
with  Eureka  and  Sibley's  Pride  of  the  North  corn,  the  latter 
a  medium  dent  that  will  mature  its  seed  in  our  latitude. 
Some  of  the  seed  failed  to  germinate,  more  particularly  the 
Eureka,  which  necessitated  some  replanting.  When  the 
com  was  15  inches  high  it  was  thinned  to  about  one  stalk 
to  the  foot.  The  area  was  kept  well  cultivated  and  free 
from  weeds.  On  July  12  the  corn  was  growing  fast  and 
looked  healthy,  the  Eureka  being  the  taller.  August  15 
the  Pride  of  the  North  was  well  tasseled  and  silked,  while 
the  Eureka  tassels  were  just  showing.  .The  corn  was  cut 
September  15,  at  which  time  the  Pride  of  the  North  averaged 
9  to  10  feet  in  height  and  was  fairly  ripe,  with  kernels  glaz- 
ing. The  Eureka  was  1 2  to  13  feet  high  and  quite  immature, 
the  ears  being  small  and  the  kernels  scarcely  formed.  Two 
plats,  each  175  by  35  feet,  were  cut,  stooked  and  eventually 
carried  to  the  barn  and  carefully  weighed.  The  Eureka 
yielded  936  pounds  of  dry  matter,  equal  to  6,683  pounds 
per  acre,  equivalent  to  20.4  tons  of  green  com  (83.6  per 
cent,  water)  ;  the  Pride  of  the  North  yielded  877  pounds 
of  dry  matter,  equal  to  6,262  pounds  per  acre,  equivalent 
to  13.9  tons  of  green  corn  (77.5  per  cent,  water). 


Composition  of 

Qreen  Com  {Per 

Cent.). 

EtniBKA, 

1 

Pride  of  the 
North,  19M. 

!•••. 

19«4. 

Water.  . 

• 

82.00 
1.08 
1.68 
4.77 
9.65 
.27 

88.60 
1.08 
1.48 
5.48 
8.11 
.25 

77.60 

Ash,      . 

1.05 

Protein.        ....... 

1.85 

Fiber.    . 

• 
• 

4.97 

Nitrogen-free 
Fat. 

extract. 

14.06 
.67 

100.00 

100.00 

100.00 
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The  above  analyses  show  that  the  Eureka,  when  cut  in 
September,  contained  considerably  more  water  and  notice- 
ably less  nitrogen-free  extract  matter  and  fat  than  the  Pride 
of  the  North. 

ComposUion  of  Dry  MaUer  {Per  Cent.). 


Whole  Plaht. 

Stoyxr. 

BUaSKA.                    1 

Pride 
of  the 
North, 

Eureka, 

Pride 
of  the 
North, 
1904. 

Aveivge, 

Forty-one 

Analyaes,  for 

Compariaon. 

!••«. 

19«4. 

Ash, 

6.191 

7.85» 

6.68 

4.67 

6.96 

6.77 

6.60 

Protein, . 

9.34 

9.82 

9.01 

8.22 

8.00 

7.23 

7.60 

Fiber,    . 

27.41 

d2.70 

83.43 

22.11 

36.49 

84.45 

34.20 

Extract, 

66.52 

47.90 

49.47 

62.47 

47.19 

60.01 

60.20 

Fat,        ... 

1.54 

1.73 

1.61 

2..^3 

1.36 

1.64 

1.40 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

1  When  cut  in  autumn. 


*  After  being  housed  in  barn  until  March. 


The  differences  in  the  composition  are  much  more  notice- 
able with  the  water  eliminated.  The  Eureka  (whole  plant) 
contained  decidedly  more  ash  and  fiber,  rather  more  protein 
and  much  less  extract  matter  than  the  Pride  of  the  North. 

The  analyses  show  that  the  Pride  of  the  North  had  reached 
a  more  advanced  stage  of  development  than  the  Eureka,  and 
consequently  contained  a  much  larger  proportion  of  starchy 
matter.  The  stover  from  the  two  varieties  was  quite  similar 
in  composition. 


Percentage  of  Water  in 

Field-cured  Material. 

EURBKA. 

pRioc  OF  THX  North. 

Whole  Plant. 

Stover. 

Whole  Plant. 

Stover. 

69.921          68.92' 

62.89« 

37.84* 

18.13  » 

1  After  beiog  cured  in  bam  for  six  mouths,  1908.        *  As  it  came  from  field,  1904. 

>  After  being  in  bam  about  a  month,  1904.  «  As  it  came  from  field,  1904. 

>  After  being  in  bam  about  three  months. 

The  field-cured  Eureka  still  continued  to  contain  a  high 
moisture  content,  due  probably  to  its  immaturity  and  to  its 
unusually  coarse,  porous  stems. 
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The  Pride  of  the  North  had  about  the  usual  water  content 
for  matured  corn  that  had  Ijeen  field  cui*ed.  These  figures 
show  that  in  a  ton  of  dried  Eureka  fodder,  as  drawn  to  the 
barn,  there  would  be  1,380  pounds  of  water  and  620  pounds 
of  dry  matter ;  and  in  a  ton  of  Pride  of  the  North  there 
would  be  757  pounds  of  water  and  1,243  pounds  of  dry 
matter ;  in  other  words,  each  ton  of  Pride  of  the  North  would 
hav6  twice  the  feeding  value  of  Eureka,  without  taking  into 
consideration  the  superior  nutritive  character  of  the  dry 
matter,  which  will  be  alluded  to  under  another  heading. 

The  com  stover  derived  fi'om  the  two  varieties  likewise 
showed  marked  differences  in  the  water  percentage  present. 
The  barn-cured  Pride  of  the  North  stover  was  exceptionally 
dry. 

Composition  of  Paris  of  Corn  {Per  Cent,). 

[Dry  Matter.] 


Lbaybs. 

Stalks. 

Ears. 

Husks. 

Eureka. 

Pride 
of  the 
North. 

Rureka. 

Pride 
of  the 
North. 

Eureka. 

Pride 
of  the 
North. 

Eureka. 

Pride 
of  the 
North. 

Ash,     .       . 

8.98 

9.42 

5.4-2 

5.81 

8.25 

1.96 

3.02 

3.17 

Protein,      . 

14.58 

14.68 

4.80 

4.55 

12.00 

9.82 

8.66 

5.40 

Fiber,  .... 

28.43 

25.00 

35.77 

81.94 

19.47 

11.37 

24.64 

27.32 

Extract, 

45.68 

47.68 

52.94 

56.82 

63.84 

78.65 

62.22 

6^.70 

Fat,     .... 

2.48 

8.42 

1.07 

.88 

1.44 

8.21 

1.46 

1.41 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

The  samples  were  taken  immediately  after  the  corn  was 
cut  (September  15),  dried  at  a  low  heat,  and  preserved  in 
glass-stopi)ered  bottles.  The  leaves  of  the  two  varieties 
were  similar  in  composition,  and  are  the  most  valuable  parts 
of  the  plant,  aside  from  the  ears.  The  stalks  of  the  Eureka 
were  characterized  by  containing  more  fiber  than  the  other 
variety.  The  ears  produced  by  the  Eureka  contained  rather 
more  protein  and  ash,  decidedly  more  fiber  and  noticeably 
less  fat  and  extract  matter  than  those  yielded  by  the  Pride 
of  the  North.  The  analvses  make  clear  that  the  ears  ob- 
tained  from  the  Eureka  were  quite  imperfectly  develoi)ed. 
The  composition  of  the  husks  was  more  uniform. 
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Digestibiliti/  of  the  Com. 

The  first  digestion  experiment  was  made  in  the  autumn 
of  1903,  with  the  Eureka  green  com.  Another  experiment 
was  made  with  the  same  corn,  after  it  had  been  cured  and 
housed  for  six  months.  Unfortunately,  a  digestion  test  was 
not  made  with  the  Pride  of  the  North  (whole  plant) .  During 
the  autumn  of  1905,  therefore,  another  sample  of  this  variety 
was  tested  for  digestibility.  It  was  fully  developed  and  well 
eared.  Other  experiments  were  made  to  test  the  digesti- 
bility of  the  stover  of  each  of  the  two  varieties  produced  in 
1904.  The  several  tests  were  made  with  the  same  sheep  in 
each  case,  the  results  of  which  follow  :  — 


Edbul/l 


Oreen, 
190S 

(Three 
Sheep). 


Dry, 
1903 

(Two 
Sheep). 


Dry  matter, 

Ash, 

Protein,      .       .       .       . 

Fiber, 

Nitrogen,  fi^ee  extract,     . 
Fat, 


67 
42 
67 
60 
72 
66 


64 
40 
67 
72 
64 
62 


Pride  of  the 

North,  Oreen, 

1B09 (Two 

Sheep). 


Bureka, 
Stover,  I— it 
(Two  Sheep). 


Pride  of  the 

North,  Stover, 

1904  (Two 

Sheep). 


71 
84 
63 
65 
77 
76 


64 
46 
48 
59 
6S 
67 


64 
81 
46 
60 
54 
64 


The  green  Eureka  fodder  (whole  plant)  and  the  same 
material  dried  showed  only  slight  variation  in  the  digesti- 
bility of  total  dry  matter.  The  results  correspond  closely 
with  those  obtained  by  other  experimenters  with  large 
southern  varieties  at  a  similar  stage  of  growth.  For  some 
reason  the  fiber  in  the  dry  material  was  more  fully  digested 
than  in  the  gi*een  substance,  and  the  protein  and  extract 
matter  less  so.  The  Pride  of  the  North  (whole  plant) 
proved  to  be  rather  more  digestible  than  the  Eureka,  due 
to  the  fact  that  it  was  well  eared.  The  digestible  material 
in  the  Pride  of  the  North,  l>ecau8e  of  its  content  of  matured 
grain,  would  naturally  yield  more  net  available  energy  than 
a  like  amount  of  dififestible  matter  derived  from  the  Eureka. 
The  corn  stover  (all  ears  removed)  from  each  of  the  two 
varieties  appeared  to  be  equally  well  digested. 
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Summary  of  Yields, 

A  definite  quantity  of  each  of  the  two  varieties  of  green 
material  was  separated  into  husks,  eai*s,  leaves  and  stalks, 
in  order  to  deteiinine  the  relative  proportions  of  each.  The 
figures  show  percentages  or  pounds  in  100. 


(a)  Yield  of  Parts, 


Pabts. 


EUBBKA. 


First 
Trial. 


Second 
Trial. 


Avenge. 


PSIDC  OF  TBI  NOBTH. 


First 
Trial. 


Second 
Trial. 


Average. 


Husks,  • 
Ears,  . 
Leaves, . 
Stalks,  . 


6.60 

6.25 

22.76 

66.00 


100.60 


8.00 

8.25 

21.75 

62.26 


100.26 


7.25 

7.26 

22.26 

68.62 


10.26 
21.25 
20.00 
47.60 


100.87 


99.00 


11.26 
28.00 
20.00 
46.00 


100.25 


10.75 
22.11 
20.00 
46.76 


99.67 


The  results  are  in  accordance  with  the  teaching  of  the 
analytical  data.  The  Eureka  showed  only  7.25  per  cent,  of 
ears,  while  the  Pride  of  the  North  contained  22.11  per  cent. 
The  Pride  of  the  North  variety  consisted  of  46.75  per 
cent,  of  stalks,  and  the  Eureka  63.62  per  cent.  The  Eureka, 
even  at  its  less  advanced  stage  of  growth,  contained  only 
slightly  more  leafy  matter  than  the  Pride  of  the  North. 


(h)  Yield  per  Acre  (Pounds), 

KUBBKA. 

Pride  of  the 
North,  1904. 

190S. 

1904. 

Green  material, 

Dry  matter, 

Estimated  digestible  matter,  . 

80,000 
6,220 
8,4971 

40,800 
6,681 
4,488* 

27,800 
6,266 
4,4411 

1  Obtained  by  allowing  67  per  cent,  of  tb4^  dry  matter  to  be  digestible  In  the  Eureka, 
and  71  per  cent.  In  the  Pride  of  the  North,  as  determined  by  actual  experiment. 


The  above  results  indicate  strongly  that  the  Eureka,  al- 
though a  larger  variety,  yielding  considerable  more  green 
material  than  the  Pride  of  the  North,  is  not  likely  to  furnish 
any  more  actual  food  to  the  acre.     In  the  present  instances, 
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the  party  drawing  the  product  of  an  acre  of  green  Eureka 

corn  to  the  barn  would  be  transporting  34,109  pounds  of 

water  and  6,691  of  dry  matter,  while  in  the  case  of  the 

Pride  of  the  North  he  would  cart  21,545  pounds  of  water 

and  6,255  pounds  of  dry  material ;  in  other  words,  to  secure 

essentially  the  same  quantity  of  actual  food  in  the  Eureka  he 

would  be  required  to  handle  12,564  pounds  extra  w^ater. 

It  is,  of  course,  understood  tliat  the  yield  would  vary 

from  year  to  year,  depending  on  soil  and  climatic  conditions. 

It  is  believed,  however,  that  the  relative  proportions  would 

hold  true,  and  that  the  farmer  would  secure  as  much  actual 

food  material  fi'om  those  varieties  of  corn  that  mature  their 

seed,  without  being  obliged  to  handle  the  extra  bulk  in  the 

form  of  water. 

Oonclusions. 

1.  Eureka  silage  corn  is  a  late  dent  variety  ;  it  has  large 
stalks,  which  appear  to  be  thickly  set  with  leaves.  During 
the  seasons  of  1903  and  1904  it  grew  11  to  13  feet  high, 
and  when  cut,  September  15,  the  ears  were  very  immature 
(kernels  just  forming). 

2.  In  comparison  with  Sibley's  Pride  of  the  North,  a 
medium  dent,  which  matures  its  ears  in  this  latitude,  the 
Eureka  green  corn,  when  cut,  contained  about  6  per  cent, 
more  water,  noticeably  more  ash  and  fiber,  and  much  less 
extract  matter.  The  field-cured  fodder  of  the  Eureka  still 
contained  as  high  as  69  per  cent,  of  water,  while  the  Pride 
of  the  North  contained  only  38  per  cent. 

3.  The  leaves  and  husks  of  each  variety  did  not  vary 
greatly  in  composition.  The  cars  and  stalks  of  the  Eureka 
contained  more  filx^r  and  much  less  extract  matter  and  tat 
than  those  of  the  Pride  of  the  North. 

4.  The  Eureka  green  fodder  was  found  to  be  67  per  cent., 
and  the  same  material  dry  64  per  e«nt.,  digestible  ;  a  typical 
sample  of  Pride  of  the  North,  cut  green,  was  71  per  cent, 
digestible.  The  stover  of  lx)th  varieties  proved  equally  di- 
gestible. 

5.  The  Eureka  yielded  about  the  same  relative  weight  of 
green  le«,vos  as  did  the  Pride  of  the  North.  It  produced  64 
per  cent,  of  stalks  and  7  per  cent,  of  ears,  while  the  Pride 
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of  the  North  yielded  47  per  cent,  of  stalks  and  22  per  cent, 
of  ears. 

6.  The  Eureka  produced  at  the  rat€  of  20  tons  of  green 
fodder,  and  the  Pride  of  the  North  13  tons  of  green  fodder, 
to  the  acre.  The  latter,  however,  contained  nearly  as  much 
dry  and  digestible  matter  (actual  food  material)  as  did  the 
former.  The  excess  yield  of  P^ureka  green  corn,  therefore, 
consisted  of  water. 

7.  Had  the  seasons  of  1903  and  1904  l)eeu  more  favorable 
to  the  growth  of  corn,  it  is  probable  that  lK>th  varieties 
would  have  produced  larger  yields.  It  is  very  doubtful, 
however,  if  the  Eureka  would  have  matured  its  grain. 

The  writer,  therefore,  thinks  it  unwise  to  grow  such  late 
dents  as  the  Eureka,  and  believes  the  northern  farmer  will 
secure  l)etter  feed  for  less  money  by  holding  fast  to  those 
varieties  that  will  mature  not  later  than  September  10  or  15. 

It  is  well  known  that  inmiature  corn,  such  as  the  Eureka, 
undergoes  more  serious  decomposition  when  ensiled  than 
do  well-matured  varieties,  which  would  still  further  detract 
from  its  nutritive  value. 
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3.     Concerning  Wheat  Bran. 


J.    B.    LINDSEY.* 


(1)     Introduction. 

Until  within  comparatively  recent  times,  wheat  bran  and 
corn  meal  have  formed  the  two  staple  concentrated  feeds  for 
dairy  stock,  and  in  spite  of  the  large  variety  of  concentrates 
now  in  the  market,  the  former  still  continues  to  be  used 
largely  by  the  great  majority  of  dairymen  in  our  eastern 
States.  The  reasons  for  this  are  not  difficult  to  find.  A 
good  quality  of  bran  is  uniformly  palatable  ;  it  can  be  fed  in 
considerable  quantities  without  producing  any  ill  effects ;  it 
acts  as  a  slight  laxative  ;  it  furnishes  more  digestible  protein 
than  corn ;  and  it  serves  as  a  very  satisfactory  diluter  or  dis- 
tributer of  the  heavy  concentrates,  such  as  the  glutens,  cot- 
ton-seed meal  and  flour  middlings.  It  is  believed,  however, 
that  the  nutritive  material  contained  in  bran  can  be  pur- 
chased more  cheaply  in  other  concentrates,  and  that  New 
England  farmers  often  use  more  of  it  than  economy  war- 
rants. 

Attention  is  called  in  the  present  paper  to  the  composi- 
tion, digestibility,  cost  of  digestible  matter  and  the  fertilizer 
ingredients  in  bran,  as  compared  with  other  concentrated 
feeds,  and  likewise  to  experiments  I.  and  H.,  in  which  corn 
silage  is  compared  with  wheat  bran  as  a  distributer  of  the 
heavy  concentmtes.  Note  particularly  the  brief  discussion 
of  the  results,  at  the  end  of  the  article. 


»  With  E.  B.  Holland,  P.  H.  Smith  and  J.  G.  Cook. 
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(2)     Average  ConvposUion  of  Concentrates. 


Wheat 
Bnui. 

Fob  Cokpabisoh. 

iNeasDisirrs. 

• 

Cotton- 
seed 
Meal.  • 

Gluten 
Feed. 

Distillers' 

Dried 

Orains. 

Brewers* 

Dried 

Grains. 

Malt 
Sprouts. 

Water 

Ash 

Protein,        .... 

Fiber, 

Extract  matter  (starchy). 
Fat 

10.00 
6.40 
16.00 
10.00 
53.00 
4.60 

7.00 

6.50 

45.10 

6.10 

24.20 

11.10 

8.60 

1.70 
26.50 

7.20 
53.10 

8.00 

8.00 
1.70 
83.00 
13.10 
82.40 
11.80 

8.00 

3.80 

23.10 

10.80 

49.40 

4.90 

11.00 
6.80 
27.10 
11.80 
42.90 
1.60 

Wheat  bran  contains  noticeably  less  protein  than  any  of 
the  other  important  by-products.  Nitrogen-free  extract  mat- 
ter usually  is  the  fodder  group  next  in  value  to  the  protein. 
The  quantity  contained  in  bran  is  apj>roximately  equal  to 
that  found  in  gluten  feed,  and  not  greatly  in  excess  of  the 
percentage  in  brewers'  grains  and  malt  sprouts.^  Most  of 
the  several  feeds  enumerated  contain  about  similar  fiber  per- 
centages. 

(3)     Digestibility  of  the  Concentrates, 

The  figures  in  the  following  table  show  the  pounds  of 
digestible  fodder  groups  contained  in  one  ton  of  the  several 
feeds. 

Wheat  bran  is  shown  to  contain  rather  less  total  digestible 
matter  and  noticeably  less  digestible  protein  than  any  of  the 
several  feeds  tabulated.  The  two  carbohydrate  feeds,  corn 
and  hominy  meals,  are  naturally  deficient  in  protein,  but 
very  rich  in  digestible  starchy  matter  and  fat. 

'  The  quantity  of  extract  matter  in  cotton-aeed  meal  is  quite  small,  due  to  the 
exceptionally  high  protein  percentage. 
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The  above  figures  are  quite  instructive.  They  show  that 
digestible  matter  in  bran,  cotton-seed  meal  and  distillers' 
and  brewers'  dried  grains  has  cost  about  the  same  for  a  num- 
ber of  years,  while  in  the  form  of  malt  sprouts  the  price  has 
been  somewhat  less.^  Corn  and  com  by-products  (gluten 
and  hominy  feed)  have  furnished  digestible  matter  for  uni- 
formly less  money  than  it  could  be  purchased  for  in  the  form 
of  either  bran,  cotton-seed  meal,  distillers'  or  brewers'  resi- 
dues. 

Retail  Cost  of  Digestible  Protein. 

[Allowing  1  cent  for  digestible  carbohydrates,  Ji  cent  for  digestible  liber  and  2.26  centa 

for  digestible  fat.] 


Spring 

and  Winter 

Bian. 

IMlto 

1904. 

Cotton- 

leed 

Meal. 

IBOIto 

Olaten 

Feed. 

IMlto 

1B04. 

Distillers* 
Orahis. 
lINMto 

July, 

Brewers' 
OnUns. 

Malt 
Sprouts. 

Market  price  per  ton,  . 

Cost  of  one  pound  of 
digestible    protein 
(cents). 

$22  48 
6.40 

$20  17 
2.72 

$26  06 
8.00 

$27  00 
8.66 

$22  60 
8.91 

$21  00 
8.26 

Cotton-seed  meal  furnishes  digestible  protein  for  the  least 
money,  gluten  feed  standing  next  in  order,  while  protein  in 
the  form  of  wheat  bran  is  decidedly  expensive.  Naturally, 
carbohydrate  feeds,  corn  and  the  like,  are  not  economical 
sources  of  protein. 


(4)     Fertilizing  Ingredients 

in  a  Ton  of  Concentrates. 

Wheat 
Bnm. 

Cotton- 
seed 
Meal. 

Gluten 
Feed. 

Distillers* 
Grain. 

Brewers* 
Gnins. 

MaH 
Sprouts. 

Nitrogen,    .... 

61 

144 

86 

106 

74 

86 

Potash 

28 

87 

- 

- 

17 

88 

Phosphoric  acid. 

42 

60 

7 

60 

21 

29 

Valuation  per  ton,  . 

$12  84 

$80  18 

$16  00 

$10  78 

$16  26 

$18  47 

Percentage  valuation  of 
retail  cost. 

64 

106 

62 

78 

68 

88 

Bran  is  quite  rich  in  the  mineral  ingredients  phosphoric 
acid  and  potash,  being  exceeded  only  by  cotton-seed  meal. 

^  The  retail  price  of  malt  sprouts  and  brewers'  dried  grains  has  been  rather 
difficult  to  ascertain,  for  the  reason  that  comparatiyely  small  quantities  are  sold 
in  Massachusetts  markets. 
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The  corn  by-products  (gluten  feed  and  distillers  grains)  con- 
tain only  a  trace  of  potash.  The  money  valuations  are 
based  on  current  market  prices,  namely:  nitrogen,  18.5 
cents;  potash,  4.25  cents;  and  phosphoric  acid,  4  cents  a 
pound.  The  fertilizing  elements  in  the  several  feeds  are  in 
as  desirable  a  form  as  those  in  the  best  grades  of  unmixed 
fertilizing  stock.  Bran  is  shown  to  contain  fertilizer  ingre- 
dients equal  to  54  per  cent,  of  its  cost,  and  cotton-seed  meal 
is  fully  equal  to  its  cost ;  the  others  are  considerably  in  ex- 
cess of  the  bran. 

It  is  not  to  be  inferred  that  after  the  several  feeds  have 
passed  through  the  animal  their  fertilizing  ingredients  have 
as  high  a  money  value  as  before  they  were  consumed.  In 
fact,  some  20  per  cent,  has  been  retained  by  the  animal, 
more  or  less  loss  has  unavoidably  occurred  in  the  manurial 
residue,  and  they  are  in  a  much  more  bulky  condition,  which 
requires  considerable  additional  labor  to  apply  them.  Nev- 
ertheless, the  figures  show  clearly  that  the  combined  ferti- 
lizer ingredients  in  bran  have  noticeably  less  value  than  in 
any  of  the  other  by-products. 

Conclusions, 

1.  Wheat  bran  contains  noticeably  less  total  as  well  as 
less  digestible  protein  than  any  of  the  other  nitrogenous  by- 
products. 

2.  The  total  digestible  matter  in  bran  is  likewise  less  than 
in  the  other  prominent  concentrates ;  thus,  cotton-seed  meal 
contains  24  per  cent,  more,  gluten  feed  44  per  cent.,  distil- 
lers' grains  21  per  cent,  and  corn  meal  38  per  cent. 

3.  For  several  years  past  the  cost  of  a  pound  of  digestible 
matter  in  bran,  cotton-seed  meal,  distillers'  and  brewers' 
dried  grains  has  been  about  the  same ;  it  could  be  purchased 
in  the  form  of  gluten  feed,  corn  and  hominy  meals  for  some 
20  per  cent.  less. 

4.  A  pound  of  digestible  protein  in  wheat  bran  cost  100 
per  cent,  more  than  in  cotton-seed  meal,  80  per  cent,  more 
than  in  gluten  feed  and  50  per  cent,  more  than  in  distillers' 
dried  grains. 

6.  Because  of  its  relatively  low  protein  percentage,  the 
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fertilizer  ingredients  in  bran  have  from  10  to  50  per  cent, 
less  money  yalae  than  those  contained  in  the  other  by- 
products. 

6.  The  nutritive  material  and  especially  the  protein  con- 
tained in  wheat  bran  must  be  regarded,  therefore,  as  rela- 
tively expensive.  Because  of  its  palatability,  its  laxative 
effect  and  its  desirability  as  a  diluter  or  distributer  of  the 
heavy  concentrates,  it  will  continue  to  be  used  by  many 
farmers  as  a  portion  of  the  grain  ration  for  dairy  stock. 
See  practical  deductions  as  to  the  use  of  bran,  on  page  114. 

(5)      Wheat  Bran  v.  Com  Silage  as  a  Distributer  of  the 

Heavy  Concentrates. 

Experiment  I.     Spring,  1903. 

Object  of  the  Experiment,  —  Wheat  bran  has  been  shown 
to  be  an  expensive  feed,  judged  solely  from  the  amount  of 
nutritive  material  it  contains.  The  present  experiment  was 
undertaken  to  see  if  silage  would  not  serve  as  a  distributer 
equally  as  well  as  bran.  Such  being  the  case,  the  farmer 
could  use  home-groivn  corn,  or  corn  and  cob  meal,  in  place 
of  an  equal  amount  of  bran,  and,  by  feeding  in  addition  a 
few  pounds  daily  of  cotton-seed  meal  and  malt  sprouts  or 
flour  middlings,  get  along  with  a  minimum  quantity  of  pur- 
chased grain. 

Plan  of  the  Experiment.  — The  cows,  ten  in  number,  were 
high-grade  Jerseys.  Eight  had  calved  early  the  previous 
autumn,  and  two,  Pearl  and  Red  2d,  the  preceding  Decem- 
ber. 

The  animals  were  divided  as  equally  as  possible  into  two 
lots  of  five  each,  and  both  herds  fed  for  two  weeks  upon  the 
so-called  bran  ration,  consisting  of  silage,  hay,  cotton-seed 
meal,  flour  middlings  and  wheat  bran.  In  the  second  period, 
lasting  five  weeks,  one  lot  of  cows,  known  as  Herd  I.,  con- 
tinued to  receive  the  same  ration ;  and  the  other  lot.  Herd 
II.,  was  fed  the  so-called  silage  ration,  consisting  of  silage 
and  hay,  cotton-seed  meal,  flour  middlings  and  corn  and  cob 
meal.  In  each  of  the  two  periods  one  week  was  considered 
preUminary. 
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In  interpreting  the  results,  it  is  proposed  to  note  the 
weekly  yields  produced  in  the  seoond  period  by  both  herds 
on  different  grain  rations,  as  compared  with  the  weekly  yields 
of  the  first  periods,  when  the  two  herds  received  the  same 
grain  ration,  thus  ascertaining  the  comparative  efficacy  of 
the  two  different  grain  rations  fed  in  the  second  period.  The 
yields  obtained  in  the  first  period  are  to  be  used  simply  as  a 
basis  for  comparison. 

Duratiwh  of  the  Experiment, 

Period  I. 


Herd. 

Charactsr  of 
Ratioh. 

Cows. 

Date. 

Number 
of  WeekB. 

I.,      . 
II.,      . 

Bran  as  distributer, 
Bran  as  dlBtribnter, 

Brigtaty,  Pearl,  Linnle, 

Roda,  Doliska. 
Red  II.,  Dora,  Blanche, 

May,  Daisy. 

March  30 1 -April  6. 
March  30-AprU  5. 

1 

1 

Period  I  J, 

I..      . 
II.,      . 

Bran  as  distrlbntar. 
Silage  as  distributer. 

Brlghty,  Pearl,  Linnle, 

Roda,  Doliska 
Red  II.,  Dora,  Blanche, 

May,  Daisy. 

Aprill2>-MaylO. 
AprU  12-May  10. 

4 

4 

1  Preceded  by  preliminary  period  of  seven  days. 


General  Care  of  the  Animals.  — The  experiment  was  car- 
ried out  in  the  station  barn,  especially  set  apart  for  such 
work.  Each  animal  was  kept  in  a  roomy  stall,  well  carded, 
and  turned  daily  into  a  yard  for  exercise.  The  cows  were 
in  good  condition,  and  quite  contented. 

Method  of  Feeding.  — The  cows  were  fed  twice  daily,  and 
water  was  before  them  constantly.  In  case  of  the  bran  ra- 
tion, the  several  grains  composing  it  were  carefully  mixed, 
and  fed  just  before  milking.  The  grains  used  in  the  silage 
I'ation  —  cotton-seed  and  corn  meals  and  flour  middlings  — 
were  likewise  mixed,  and  the  resulting  combination  quite 
thoroughly  mingled  with  the  silage  by  means  of  a  four-tined 
fork,  and  fed  previous  to  milking.  One  quart  of  the  bran 
ration  weighed  .80  of  a  pound,  and  1  quart  of  the  grain 
ration  fed  with  the  silage  weighed  1.4  pounds,  the  former 
being  naturally  much  more  bulky. 
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Character  of  the  Feed  Stuffs.  — The  bran  was  from  spring 
wheat,  the  other  grains  were  of  the  usual  good  quality.  The 
silage,  made  from  rather  poorly  eared  corn,  was  of  average 
quality.  The  hay  was  largely  Kentucky  blue-grass,  with 
some  clover. 

Weighing  the  Animals.  —  The  animals  were  weighed  on 
three  consecutive  days  at  the  beginning  and  end  of  the  sec- 
ond period. 

Sampling  Feeds.  — The  coarse  fodders  were  sampled  three 
times  during  the  second  period,  dry  matter  determinations 
made  immediately,  and  composite  samples  analyzed.  Small 
samples  of  the  grains  were  taken  daily  and  placed  in  glass- 
stoppered  bottles. 

Sampling  Milk.- — The  milk  of  each  cow  was  sampled 
twice  daily  for  five  consecutive  days  of  each  week  of  the 
two  periods,  and  preserved  with  formaline  in  tightly  corked 
bottles.  The  method  of  sampling  consisted  in  mixing  the 
freshly  drawn  milk  with  an  especially  constructed  mixer, 
and  immediately  removing  a  small  dipper  full. 


Average  Ration  consumed  by  Each  Cow  Daily  (Pounds). 
Flrat  period :  both  herds,  bran  ration. 


Haao. 

First 
Cut  Hay. 

BUage. 

Bran. 

Cotton- 

MMMl 

Meal. 

Flour 
Middlings. 

Com  sad 
Gob  Mesl. 

Al«y          •             •             • 

12.08 
13.00 

26.10 
29.00 

3.ao 

8.80 

2.00 
2.10 

2.00 
2.10 

- 

Second  period:  Herd  I.,  bran  ration;  Herd  II.,  silage  ration. 

A  By             •                 •                 • 
Al.|          •              •               • 

12.80 
13.00 

26.70 
29.00 

3.60 

2.00 
2.10 

2.00 
2.10 

8.80 

Herd  I.  received  practically  the  same  quantity  of  grain 
and  roughage  daily  in  each  period ;  the  same  can  be  said  of 
Herd  II.  Herd  II.  needed  and  received  slightly  more  than 
Herd  I.  during  both  periods. 
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Average  Dry  and  Digestible  Daily  Nutrients  consumed  by  Each  Cow 

(^Pounds), 

Herd  I. :  both  pertods,  bran  ration. 


PlBIOD. 

Drj 
Matter. 

'^'--   h^sSi.. 

FKt. 

Total. 

Nutritive 
Ratio. 

Xa|              •                  •                  • 
Jl  1  ••              •                  •                   • 

22.96 
28.16 

2.42 
2.43 

11.38 
11.46 

.68 
.69 

14.49 
14.68 

1:6.4 
1:6.4 

Herd  II.:  flr^t  period,  bran  ration;  second  period,  silage  cation. 

Jl«|           •              •              • 

II,     .       .       . 

24.86 

24.78 

2.68 
2.26 

12.36 
13.29 

.74 
.73 

16.68 
16.28 

1:6.4 
1:6.6 

Herd  I.  received  the  same  quantity  of  digestible  nutrients 
during  both  periods.  Herd  H.  received  more  total  digest- 
ible matter  in  the  first  period  than  did  Herd  I.,  but  the 
nutritive  ratio  of  the  fodder  groups  was  the  same.  In  the 
second  or  silage  period  Herd  H.  consumed  rather  more 
total  digestible  nutrients  than  in  the  first  period,  but  less 
digestible  protein,  the  nutritive  ratio  being  somewhat  wider 
(1 :  6.5,  instead  of  1 :  5.4).  This  increase  of  digestible  mat- 
ter consumed  was  due  to  the  higher  digestibility  of  the  corn 
and  cob  meal. 


Weight  of  Animals  ai 

I  Beginning  and  End 

of  Second  Period  (Poun 

ds). 

HUID. 

m 

n 

1 

• 

i 

i 

1 

• 

is 

■ 

1 

1 

1 

• 

1 

• 

Gain  or 
Low. 

I.,    .  1 

Beginning,     . 
End, 

860 

874 

968 
967 

816 

828 

860 
861 

761 

778 

- 

- 

- 

- 

:\ 

+  CT 

> 

II.,     . 

Beginning,     . 
End, 

— 

— 

- 

- 

- 

1,008 
1,003 

876 
906 

1,168 
1,177 

1,048 
1,076 

850) 
877) 

+  »4 

Each  herd  made  a  slight  gain  during  the  period.     The 
difference  is  unimportant. 
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Yield  of  Milk  and  Milk  Ingredients  (Pounds). 
Flnt  p«rtod:  both  herda,  bian  ntion. 


HaaD. 

Cows. 

Total 
Milk. 

Daily 
for  Cow. 

Total 
Bolids. 

Total 

Buttw 

Equivalent 

(86  Per  Cent.). 

I.,      .  ' 

Brlgbty,     . 
Pearl,  . 
Llnnie, 
Roda,  . 
Dollska, 

•       • 
RmI  II., 
Dora,  . 
Blanche, 
May,    . 
Daisy,  . 

• 

127.26 
218.00 
167.00 
110.74 
184.99 

18.18 
81.14 
22.43 
16.82 
26.48 

20.06 
29.89 
22.62 
15.32 
28.29 

8.21 
10.90 
8.48 
5.65 
7.06 

9.66 
12.82 
9.98 
6.66^ 
8.27 

Total, 
II.,      . 

797.98 
262.49 
142.60 
160.62 
189.60 
128.00 

114.00 
87.60 
20.87 
21.62 
19.98 
17.67 

111.18 
32.81 
20.29 
22.61 
21.41 
19.46 

40.27 
11.02 
7.27 
7.91 
7.88 
7.88 

47.88 
12.96 
8.66 
9.31 
9.27 
8.68 

Total, 

818.21 

116.89 

116.07 

41.46 

48.77 

Second  period 

Herd  I.,  bran  ration ; 

Herd  II.,  silage  ration. 

' 

Brlgtaty,      . 

509.74 

18.21 

80.84 

82.41 

88.18 

Pearl,  . 

879.70 

81.42 

126.70 

46.44 

64.66 

I., 

Llnnie, 

679.00 

24.26 

97.84 

86.60 

48.06 

Roda,  . 

439.82 

16.71 

62.37 

22.17 

26.08 

h 

Dollska,      . 

•              • 

778.21 

27.61 

97.73 

29.16 

84.80 

Total, 

3,281.47 

117.20 

464.48 

166.77 

196.22 

» 

Red  II.,      . 

1,048.68 

87.46 

181.91 

43.62 

61.32 

Dora,  . 

681.88 

20.78 

86.65 

3r.48 

37.04 

II.,     . 

Blanche, 

609.78 

21.78 

02.26 

32.01 

87.66 

May,    . 

497.49 

17.77 

78.11 

27.96 

82.89 

k 

Daisy, . 

>       .       . 

480.68 

17.17 

77.68 

29.99 

86.28 

Total, 

8,218.81 

114.96 

466.46 

166.06 

194.19 
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Average  Weekly  Yields  of  Each  Herd  (Pounds) ,  and  Percentage  Oain 

or  Loss, 

Herd  I. 


Pbbiom. 

Milk. 

Bolids. 

Fftt. 

Butter 

EquiTalent 

(86  Per  Cent.). 

I 

796.0 

111.2 

40.8 

47.4 

n 

820.4 

116.1 

41.7 

49.1 

Percentage  gain  or  loss,  II.  over  I., 

+  2.8 

+  4.4 

+  8.6 

+  3.6 

HerdJI. 

I 

818.2 

116.1 

41.5 

48.8 

11 

804.6 

116.4 

41.3 

48.6 

Peroentage  gain  or  loss,  II.  over  I., 

—  1.7 

+  .3 

—  .4 

—  .6 

It  will  be  seen  that  Herd  I.,  which  received  the  bran 
ration  during  both  periods,  made  a  slight  gain  during  the 
second  period  in  the  quantity  of  milk  and  milk  ingredients ; 
while  Herd  H.,  which  received  the  silage  ration  in  the  sec- 
ond period,  underwent  a  slight  loss.  The  differences  are  so 
slight  as  to  prevent  any  positive  conclusions.  They  indi- 
cate, however,  that  the  bran  ration  produced  slightly  better 
results  than  the  silage  ration,  due  possibly  to  the  excess  of 
protem  in  the  former  ration. 

Dry  and  Digestible  Matter  required  to  produce  Milk,  Milk  Solids  and 

Milk  Fat. 

Herd  I. :  both  periods,  bran  ration. 


FBODUCB — 

DieisTZBLB  Mattsb  bbquxkbd 

TO  PBODUCa — 

Period. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
BoUds. 

One 
Pound 

Vst. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
Solids. 

One 

Pound 

Fit. 

I..  .       .       .       . 

II.,   .... 

100.80 
98.81 

7.28 
6.96 

19.97 
19.44 

68.56 
62.21 

4.56 
4.40 

12.60 
12.24 

Herd  II. :  first  period,  bran  ration;  second  period,  silage  ration. 


I.,   . 
II.,   . 


106.82 
107.78 


7.49 
7.45 


20.98 
21.01 


67.04 
70.88 


4.73 
4.90 


13.28 
18.81 
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Herd  I.  required  slightly  less  dry  and  digestible  matter  to 
make  milk  and  milk  ingredients  in  the  second  period.  Herd 
H.  took  a  little  more  dry  and  digestible  matter  in  the  second 
period  to  make  a  definite  quantity  of  milk,  milk  solids  and 
milk  &t.  On  the  basis  of  the  above  figures,  it  may  be  con- 
cluded that  the  bran  ration  produced  a  trifle  better  results 
than  the  silage  ration. 


Food  Cost  of  Milk  and  BuUer. 
Herd  I. :  both  periods,  bran  ration. 


PnioD. 


On«  Hundred 
Poondi  Milk. 


One  Hundred 
Pounds  Butter. 


I. 
II., 


$17  83 
16  81 


Herd  II.:  first  period,  bran  ration;  second  period,  silage  ration. 


A»*                   •                  • 

■              • 

•             • 

•               « 

•              • 

$1  08 

$18  11 

II., 

•              ■ 

•              • 

•                1 

> 

•              • 

1  13 

18  74 

Percentage' 
Periodl. 

'Increased 

cost. 

Period 

II. 

over 

+  4.6 

+  8.5 

The  cost  of  milk  and  butter  is  based  upon  hay  at  $15  a 
ton,  silage  at  $3.50,  bran  at  $22,  corn  and  cob  meal  at  $26, 
cotton-seed  meal  at  $30  and  middlings  at  $25.  The  cost  of 
milk  and  butter  produced  by  Herd  I.  in  both  periods  was 
nearly  identical,  and  the  slight  variations  may  be  attributed 
to  experimental  error.  The  increased  cost  of  the  milk  and 
butter  produced  by  Herd  H.  in  the  second  period  was  due 
largely  to  the  then  existing  excess  cost  of  the  corn  and  cob 
meal  over  that  of  the  bran,  and  not  to  the  feeding  efiect  of 
the  two  rations. 

Fertilizer  IngredierUs  in  Rations  ((7os^). 

First  period :  Herd  I.,  bran  ration. 
19.46  pounds  nitrogen,  valued  at  .         .       $3  31 

13.81  pounds  potash,  valued  at         ...         .  69 

7.75  pounds  phosphoric  acid,  valued  at  .         .         .  31 


Total, 


$4  31 
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Fertilizer  Ingredients y  etc,  —  Concluded. 

First  period :  Herd  II.,  bran  ration. 

20.90  pounds  nitrogen,  valued  at      .  .  $3  55 

14.98  pounds  potash,  valued  at         .         .         .         .  75 

8.26  pounds  phosphoric  atdd,  valued  at  .         .         .  33 


Total, $4  63 

Second  period :  Herd  I.,  bran  ration. 

78.16  pounds  nitrogen,  valued  at  .... 
55.65  pounds  potash,  valued  at  ...  . 
31.02  pounds  phosphoric  acid,  valued  at  . 

Total, $17  31 

Second  period :  Herd  II.,  silage  ration. 

78.38  pounds  nitrogen,  valued  at      .         .         .  .  $13  32 

54.89  pounds  potash,  valued  at         .         .         .  .  2  74 

24.86  pounds  phosphoric  acid,  valued  at  .         .  .  99 


$13  29 

2  78 

1  24 

Total $17  05 

The  total  quantity  and  valuation  of  fertilizer  ingredients 
were  nearly  identical  in  each  ration. 

Conclusio7is. 

1.  The  animals  were  in  good  condition  during  the  entire 
experiment,  hence  the  silage  proved  equally  as  satisfactory 
as  bmn  for  distributing  the  heavy  concentrates  (cotton-seed 
meal  and  flour  middlings). 

2.  The  so-called  bran  ration  produced  a  trifle  more  milk 
and  milk  ingredients  than  did  the  silage  lution.  Further- 
more, it  required  a  little  less  dry  and  digestible  matter  to 
make  a  definite  quantity  of  milk  ingredients  with  the  former 
ration. 

3.  It  cost  several  per  cent,  more  to  produce  milk  with  the 
silage  ration  ;  but  this  difference  was  due  primarily  to  the 
temporarily  increased  market  price  of  the  corn  and  cob  meal, 
and  not  to  the  feeding  efl*ect  of  the  ration. 
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Experiment  II. — Winter,  1904. 

Object  of  the  Uxperivient, — The  object  of  this  experiment 
was  quite  similar  to  the  one  already  described ;  namely,  to 
see  if  com  silage  could  not  I)e  employed  in  place  of  wheat 
bran  as  a  distributer  of  the  heavy  concentrates. 

Plan  of  the  Experiment.  —  This  experiment  was  conducted 
on  the  reversal  plan.  The  cows  were  divided  into  two  lots 
of  four  each.  In  the  first  half  of  the  experiment  one  lot 
received  the  so-called  bran  ration  at  the  same  time  the  other 
lot  received  the  silage  ration.  In  the  second  half  these  con- 
ditions were  reversed. 


Duration  of  Experiment. 

First  Half. 


CHABAcrn  OF  Ration. 

Date. 

Number  of 
Weeks. 

Cows. 

Bran  aa  distributer,     . 
Sllag«  as  distributer,    . 

January  16  through 

February  86. 
January  16  tlirough 

February  26. 

6 
6 

Blanche,  Brlghty, 
Dollska,  Dora. 

Daisy,  L 1  n  n  1  e , 
May,  Roda. 

Second  HaJkf, 


Bran  as  distributer, 
silage  as  distributer,    . 


March  6  through 

April  15. 
March   5  through 

April  15. 


Daisy,    L 1  n  n  1  e , 

May,  Roda. 
Blanche,  Brighty, 

J>oliska,  Dora. 


Care  of  Animah  and  of  the  Prodiict.  —  The  general  care 
of  the  animals  and  the  method  of  feeding  and  of  sampling 
the  milk  have  been  described  in  the  preceding  experiment. 
Each  cow  was  weighed  for  three  consecutive  days  at  the 
beginning  and  end  of  each  half  of  the  experiment,  the  weigh- 
ing being  done  in  the  afternoon  before  feeding  and  watering. 

Character  of  the  Feeds,  —  The  weights  of  a  quart  of  the 
two  grain  mixtures  were  about  the  same  as  those  fed  in  the 
former  experiment,  the  bran  ration  being  much  the  more 
bulky.  The  bran  was  derived  from  winter  wheat,  and  was 
light  and  flaky.  Corn  meal  was  used  in  place  of  corn  and 
cob  meal,  the  latter  not  being  available.  The  cotton-seed 
meal  and  flour  middlings  were  of  the  usual  good  quality. 


108 


HATCH  EXPERIMJENT  STATION.         [Jan. 


The  silage  was  largely  com,  with  a  slight  admixture  of  soy 
beans.  The  corn  and  soy  beans  were  grown  together,  but, 
owing  to  the  cool  summer  of  1903,  the  beans  made  a  very 
light  growth  and  produced  scarcely  any  seeds.  The  corn, 
likewise,  was  poorly  eared,  and  the  total  yield  of  the  mix- 
ture was  only  about  8  tons  to  the  acre.  The  silage  was  not 
at  all  decomposed  or  unduly  acid,  and  was  considered  of 
fail'  quality.  The  hay  was  largely  Kentucky  blue-grass,  of 
good  quality,  cut  when  in  full  to  late  blossom. 


Raliotis  consumed  Daily  (^Pounds) . 
Wheat  Bran  Ration. 


Cows. 

Fint 
Cut  Hay. 

BUage. 

Bran. 

Corn 
Meal. 

Flour 
Middlings. 

Cotton- 
seed 
Mesl. 

Blanche,     . 
Brlgtaty,      , 
DoU8ka, 
Dora,  . 
Daisy, 
Llnnle, 
May,    . 
Boda,  • 

16.0 
13.0 
12.0 
18.0 
18.0 
15.0 
16.0 
12.0 

84.6 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

8.5 
3.0 
3.0 
8.0 
3.0 
8.0 
8.0 
8.0 

- 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

1.6 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Average 

>i 

13.8 

80.6 

8.1 

- 

2.0 

1.1 

Siiaye  Ration. 

Blanche, 

16.0 

85.0 

- 

8.0 

2.0 

2.0 

Brlghty,      . 

12.0 

80.0 

- 

2.6 

2.0 

1.5 

DollBka, 

11.0 

28.1 

- 

2.2 

2.0 

1.4 

Dora,   . 

12.0 

80.0 

- 

2.5 

2.0 

1.5 

Daisy, 

12.0 

80.0 

- 

2.5 

2.0 

1.5 

Llnnle, 

14.0 

80.0 

- 

2.5 

2.0 

1.5 

May,    .       . 

14.0 

26.9 

- 

2.8 

1.8 

1.4 

Boda,  . 

ll.O 

30.0 

- 

2.5 

2.0 

1.5 

Averagf 

'y 

12.6 

80.0 

— 

2.5 

2.0 

1.5 
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Dry  and  Digestible  McUter  in  Daily  Rations  {Pounds), 

Wheat  Bran  Ratuni. 


Cows. 


Blanche, 
Brighty, 
DolUka, 
Dora,  . 
Daisy,  . 
Linole, . 
May.  . 
Boda,  . 
Average, 


Dry 

Matter. 


27.12 
22.86 
21.78 
22.96 
22.66 
24.44 
26.38 
21.78 


28.96 


DiauTiBLa  OaoAKic  Ntmtixir^. 


Protein. 


Fiber. 


BxtrMt 
Matter. 


2.64 
2.09 
2.04 
2.09 
2.09 
2.18 
2.23 
2.04 


2.16 


4.36 
3.61 
3.48 
3.61 
3.61 
3.97 
4.15 
3.43 


8.77 


8.46 
7.21 
6.96 
7.21 
7.21 
7.67 
7.89 
6.98 


7.46 


Fit. 


Totol. 


.63 
.58 
.62 
.68 
.68 
.64 
.65 
.62 


.64 


16.96 
18.44 
12.97 
18.44 
18.44 
14.86 
14.82 
12.97 


18.92 


NutritlTe 
Ratio. 


5.6 
6.7 
6.7 
6.7 
6.7 
6.9 
6.0 
6.7 


6.7 


Silage  Ration. 


Blanche, 

26.28 

2.46 

4.16 

9.08 

.68 

16.82 

1:6.9 

Brighty,       . 

21.76 

2.08 

8.40 

7.60 

.67 

18.60 

1:6.0 

DollBka, 

20.16 

1.90 

8.14 

7.08 

.68 

12.60 

1:6.0 

Dora,    . 

21.76 

2.08 

3.40 

7.60 

.57 

18.60 

1:6.0 

Daisy,  . 

21.76 

2.08 

3.40 

7.60 

.67 

13.60 

1:6.0 

Llnnle, . 

23.68 

2.18 

8.76 

8.06 

.68 

14.53 

1:6.2 

May,      . 

22.49 

2.00 

8.63 

7.61 

.64 

13.78 

1:6.2 

Boda,    . 

■ 

20.87 

1.99 

3.22 

7.88 

.56 

13.16 

1:6.0 

Average 

»       " 

22.38 

2.07 

3.61 

7.74 

.58 

18.90 

1:6.0 

Average  Daily  Rations  (Pounds), 


CRAaAcraa  of  Ratioms. 

Hay. 

Silage. 

Bran. 

Com 
Meal. 

Flour 
Middlings. 

Cotton- 
seed Meal. 

Bran,    

Silage, 

13.8 
12.6 

80.6 
80.0 

8.1 

2.6 

2.0 
2.0 

1.1 
1.6 

Average  Dry  and  Digestible  Nutrients  in  Daily  Rations  {Pounds) 


Dry 
Matter. 

DioasTiBLS  OaoAino  Nirraiairrs. 

Nutritive 
Ratio. 

CHAKACTBa  OF  RATIOH. 

Protein. 

Carbo- 
hydrates. 

Fst. 

Total. 

Bran, 

28.56 

2.16 
2.07 

11.22 
11.26 

.64 

.68 

18.92 
13.90 

1:6.7 

Silage 

22.38 

1:6.0 
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The  average  daily  bran  ration,  consisting  approximately 
of  14  pounds  of  hay,  31  pounds  of  silage  (about  a  bushel), 
3  pounds  of  bran,  2  pounds  of  flour  middlings  and  1  pound 
of  cotton-seed^  meal,  may  be  considered  a  good  type  of  a 
dairy  ration,  and  quite  similar  to  combinations  in  use  by 
many  milk  producers  who  buy  all  of  their  grain.  It  was 
the  aim  in  preparing  the  silage  ration  to  do  away  with  the 
bran  by  substituting  home-grown  corn,  and  at  the  same  time 
to  produce  a  combination  that  would  contain  essentially  the 
same  quantity  and  proportion  of  digestible  nutrients.  This 
was  accomplished  by  feeding  2.5  pounds  of  corn  meal  instead 
of  3  pounds  of  bran,  and  1.5  pounds  of  cotton-seed  meal  in 
place  of  the  1  pound  fed  in  the  bran  ration. 

Assuming  that  the  farmer  produced  the  hay,  silage  and 
corn  meal  in  the  ration,  he  would  only  use  3.5  pounds  daily 
of  purchased  grain,  costing  4.7  cents,  while  the  bran  ration 
would  require  a  daily  cash  outlay  for  grain  of  7.25  cents. 

The  two  rations  contained  almost  identical  quantities  of 
digestible  protein  and  of  total  digestible  nutrients.  Both 
rations  appeared  to  be  equally  well  relished  by  the  animals. 
The  entire  herd  consumed  the  bran  ration  without  the  least 
irregularity,  while  on  the  silage  ration  the  cow  May  suflTered 
an  attack  of  indigestion  which  caused  her  to  shrink  notice- 
ably in  her  milk,  and  rendered  it  necessary  to  reduce  her  feed 
for  some  ten  days.  Whether  this  disturbance  may  be  at- 
tributed to  the  character  of  the  ration,  or  to  other  causes,  it 
is  difficult  to  state  with  certainty.  Cow  Doliska,  while  re- 
ceiving the  silage  ration,  underwent  an  attack  of  mammitis 
in  one  quarter  of  the  udder,  which  decreased  her  milk  yield, 
and  made  it  necessary  to  take  away  temporarily  a  consider- 
able portion  of  her  grain  ration.  This  cow  was  producing  a 
large  yield  of  milk  during  the  experiment,  but  was  not  in 
first-class  physical  condition.  It  seems  probable  that  her 
condition  rendered  her  sensitive  to  the  combination  of  heavy 
gi-ain,  even  though  it  was  distributed  through  the  silage. 
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Weight  ofAnimala  ai  Beginning  and  End  of  Experiment  (^Pounds). 

meat  Bran  Bation. 


I 

n 


I 


I 


I 


I      • 


Beginning, . 
End,     . 

Banning, . 
End,     . 


1,176 
1,146 


832 
841 


768 
741 


887 
876 


842 
868 


841 

854 


1,020 
1,024 


887 


4-29 


Silage  RiUion. 


1,121 
1,138 


888 

880 


714 
720 


868 

884 


828 

880 


828 
823 


1,018 
990 


881 
888 


+  18 


The  animals  practically  maintained  their  weight  on  each 
of  the  rations. 


Yield  of  Milk  arid  Milk  IngredietUSy  with  Percentage  Oain  or  Loss 

(Pounds) . 

Wheat  Bran  Raiian. 


Cows. 

Total 
Milk. 

DaUy 
Milk. 

Total 
Solids. 

Total 
FtX, 

Batter 

EquiTalant. 

padded. 

Blanche, 
Brighty,  . 
Doliska, 
Dora, 
Daisy, 
Linnie,    . 

Booa, 

1,004.06 
790.62 

1,105.87 
909.16 
715.10 
914.35 
834.78 
834.08 

28.91 

18.82 
86.82 
21.65 
17.08 
21.77 
19.87 
19.86 

145.19 
122.89 
184.97 
128.10 
110.06 
180.57 
128.54 
115.93 

51.51 
49.78 
40.24 
44.28 
41.48 
48.92 
43.90 
89.96 

60.10 
58.02 
46.96 
51.66 
48.89 
57.07 
51.88 
46.61 

Totah 

^f      < 

1             1 

• 

7,107.44 

81.15 

1,008.74 

860.10 

420.18 

Silage  Ration. 


Blanche, .... 

1,000.68 

84.04 

145.79 

50.99 

69.49 

Brighty, 
DoUBka, 

790.06 

18.81 

128.88 

60.26 

58.68 

909.17 

21.65 

114.28 

84.55 

40.81 

Dora, 

874.78 

80.88 

126.01 

44.44 

51.85 

Daisy,     . 

796.06 

19.00 

128.14 

46.18 

58.82 

Linnie,    . 

997.86 

88.75 

141.82 

52.86 

61.67 

Boda, 

886.97 

19.98 

126.55 

46.28 

68.99 

980.92 

82.16 

126.42 

48.19 

60.89 

Totals, 

7,146.96 

21.27 

1,026.89 

868.69 

480.16 

Peroentage  gain  of  si- 

0.5 

— 

1.7 

2.8 

- 

lage  over  bran  ration. 
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The  yields  are  slightly  in  fevor  of  the  silage  ration,  but 
the  differenoes  are  so  small  as  to  have  no  particular  signifi- 
cance. Had  cows  May  and  Doliska  remained  undisturbed 
during  the  experiment,  this  increased  yield  would  have  been 
more  pronounced. 

Average  Composition  of  Herd  Milk  (Per  Cent.), 


GRARAcna  OF  Ration. 


Total  SolidB. 


TtX. 


Solids  not  Fkt. 


Wheat  bran, 
Silage,      . 


14.19 
14.87 


6.07 
6.16 


9.12 
9.21 


While  the  results  show  that  the  silage  ration  produced 
milk  a  trifle  richer  in  both  fat  and  solids  not  fat,  the  slight 
difference  is  without  any  important  signification. 

Dry  atid  Digestible  Matter  required  to  produce  Milk  and  Milk  Ingredi- 

ents  (^Pounds). 


DaT  Mattu. 

DlOaSTIBLB  Mattsr. 

Charaotib  or  Ration. 

One 

Hundred 

Poiinde 

Milk. 

One 
Pound 
Solids. 

One 

Pound 

Fat. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
Solids. 

One 
Pound 

ntt. 

Wheat  bran. 

Silage, 

111.36 
104.96 

7.86 
7.81 

21.96 
20.86 

66.84 
66.38 

4.64 
4.66 

18.00 
12.67 

While  the  results  show  that  in  case  of  the  silage  ration  it 
required  a  little  less  dry  matter  to  produce  a  definite  quan- 
tity of  milk  and  butter  fat,  they  also  show  that  in  case  of 
both  rations  practically  the  same  quantity  of  digestible  matter 
was  necessary  to  produce  an  equal  quantity  of  milk  products. 


Food  Cost  of  Milk  Products, 


GHABACTaa  OF  Ration. 


Total 
Milk. 


One  Hundred 
Pounds  Milk. 


One  Quart 
Milk(Cente).i 


One  Pound 
Butter  (Cents) 


Wheat  bran. 
Silage, 


Percentage  Increased  cost  of  bran 
over  silage  ration. 


♦77  76 
75  42 
3.1 


$109 
1  06 
2.8 


2.45 
2.38 
2.9 


18.6 

17.6 

6.8 


^  2.26  pounds  Is  the  commercial  figure  allowed  for  one  quart  of  milk;  the  theoretical 
quantity  Is  2.15  pounds,  the  excess  of  .10  of  a  pound  being  allowed  for  loss  in  handling. 


\ 
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With  hay  at  |15  a  ton,  silago  at  $3.50,  bran  at  $22,  corn 
meal  at  $24,  cotton-seed  meal  at  $28  and  middlings  at  $26, 
the  silage  ration  produced  milk  and  butter  slightly  cheaper 
than  did  the  bran  ration.  This  difference  in  cost  is  due 
partly  to  the  temporary  variation  in  the  cost  of  the  several 
grains,  and  partly  to  the  slightly  more  favorable  effect  of  the 
silage  ration. 

AppraximcUe  Fertilizer  IngredicfUs  in  Rations  (Cost). 

Wheat  Bran  Rati»n. 

172.29  pounds  nitrogen,  valued  at    . 
134.92  pounds  potash,  valued  at       ...         . 
68.04  pounds  phosphoric  acid,  valued  at 


Total, 


$30  15 
5  40 
2  72 

$38  27 

$29  69 
4  79 
2  20 

SUnge  Hation. 

169.99  pounds  nitrogen,  valued  at    . 
119.77  pounds  i)otash,  valued  at       ...         . 
54.88  pounds  phosphoric  acid,  valued  at 

Total, $36  68 

The  total  rations  consumed  by  the  herd  contained  nearly 
the  same  quantity  of  plant  food.  There  was  a  slight  excess 
of  potash  and  phosphoric  acid  in  the  bran  ration,  due  to  the 
richness  of  the  bran  in  these  two  mineral  constituents. 

Conclusio7i8. 

1.  The  silage  ration  produced  slightly  more  milk  and  milk 
ingredients  at  a  trifle  less  cost  than  did  the  bran  ration. 

2.  A  little  less  dry  and  digestible  matter  was  required  to 
produce  a  given  quantity  of  milk  products  with  the  former 
ration. 

3.  Two  animals  were  temporarily  out  of  condition  while 
receiving  the  silage  ration.  This  may  have  been  partly  due 
to  the  effects  of  the  heavy  concenti'ates  and  partly  to  other 
causes. 

Discussion  of  Results. 

1.  In  both  experiments  hay  and  corn  silage  served  as  the 
roughage,  while  a  mixture  of  cotton-seed  meal,  flour  mid- 
dlings and  bran,  or  cotton-seed  meal,  flour  middlings  and 
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corn  meal  or  corn  and  cob  meal,  served  as  the  two  grain 
rations  ;  bran  acted  as  a  diluter  of  the  heavy  concentrates  in 
one  case,  and  corn  silage  in  the  other. 

,2.  In  the  first  experiment  the  results  v^ere  slightly  favor- 
able to  the  bran  ration,  while  in  the  second  experiment  the 
conditions  were  reversed.  The  differences  were  so  trifling 
that  it  may  be  said  that  for  practical  purposes  both  rations 
produced  equally  satisfactory  results. 

3.  As  a  practical  deduction,  the  writer  would  suggest  that 
farmers  who  keep  comparatively  small  herds,  and  who  per- 
sonally look  after  the  feeding,  may  reduce  the  quantity  of 
purchased  grain  to  3  or  4  pounds  daily  per  head,  and  sub- 
stitute home-grown  corn  in  place  of  wheat  bran.  Five  to  7 
pounds  of  grain  daily  is  the  usual  allowance  for  cows  pro- 
ducing about  10  quarts  of  milk  of  average  quality.  This 
grain  mixture  may  consist  of  1%  pounds  of  cotton-seed 
meal,  2  pounds  of  flour  middlings  and  21/^  to  3  pounds  of 
corn  or  corn  and  cob  meal  daily ;  or  1^^  pounds  of  cotton- 
seed meal,  2  pounds  of  oat  middlings  or  rye  feed  and  2^^  to 
3  pounds  of  corn  meal.  Malt  sprouts  may  be  substituted  for 
the  wheat,  oat  or  rye  middlings.  The  several  grains  after 
being  mixed  should  be  distributed  through  the  silage  or  cut 
hay  with  the  aid  of  a  fork.  This  method  of  feeding  will 
enable  the  fanner  to  get  along  with  a  minimum  coAih  outlay 
for  grain  (4%  cents  daily),  and  at  the  same  time  he  will  be 
supplying  a  well-balanced  ration,  rich  in  elements  of  fertil- 
ity. The  method  will  be  more  particularly  suited  to  farmers 
not  having  easy  transportation  facilities,  and  who  sell  their 
dairy  products  to  the  creamery. 

4.  Farmers  and  dairymen  who  cannot  closely  supervise 
the  feeding,  and  who  desire  to  feed  more  than  5  to  7  pounds 
of  grain  daily,  will  probably  find  it  advisable  to  use  one- 
third  to  one-half  wheat  bran  in  compounding  the  grain  mix- 
ture. Distillers'  grains  and  malt  sprouts  have  also  been 
shown  to  be  quite  satisfactory  distributers  of  the  heavy  con- 
centrates.^ 

^  Bulletin  No.  %  of  this  station. 


1906.]  PUBLIC   DOCUMENT  —  No.  33.  115 


EEPORT  OF  THE  BOTANIST. 


G.  E.  stone;    assistant,  n.  k.  monaiian. 


The  long  period  of  dry  weather  dimng  the  past  summer 
has  rendered  many  plants  free  from  certain  types  of  fungous 
diseases.  On  the  other  hand,  the  di'y  conditions  were  favor- 
able for  the  outbreak  of  other  troubles.  A  considerable 
amount  of  rain  fell,  and  a  more  or  less  prolonged  period  of 
cloudy  and  damp  weather  prevailed  during  the  latter  part 
of  August  and  first  of  September,  which  brought  on  some 
severe  cases  of  blight.  This  rainy  and  damp  period,  coming 
as  it  did  after  the  severe  drought,  exerted  a  peculiar  influence 
on  the  quality  of  fruit,  and  in  some  instances  it  was  respon- 
sible for  inducing  a  renewed  activity  of  the  reproductive 
organs  of  plants.  It  is  well  known  that  favorable  condi- 
tions foUomng  a  check  often  stimulate  vital  activity  along 
the  lines  of  reproduction,  and  it  was  not  surprising  to  find 
some  wild  plants  responding  in  this  manner. 

Downy  Mildew  of  Tomato. 

(^Phytophthora  in/estans,  DBy.) 

The  damp  and  rainy  period  following  the  prolonged  dry 
season  caused  an  unusual  outbreak  on  tomato  plants,  namely, 
the  downy  mildew,  which  is  the  same  as  that  giving  rise  to 
the  late  blight  of  potatoes.  It  is  seldom  that  this  mildew 
attacks  tomatoes,  in  this  State  at  least,  to  any  extent;  but 
this  season  the  damage  was  quite  severe  and  widely  dissem- 
inated, especially  injuring  the  younger  vegetative  portions 
of  the  plants. 
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Potato  Rot. 

{PUyiophtliora  infestans^  ^^y.) 

The  fungus  mentioned  above  was  also  responsible  to  a 
large  extent  for  damage  to  potatoes,  causing  them  to  rot, 
especially  those  grown  on  moist  land.  During  the  early 
part  of  the  season  potatoes  as  a  whole  were  remarkably  free 
from  blight,  and  not  until  the  rainy  and  damp  period  came 
in  September  did  they  display  any  alarming  troubles.  In 
some  instances  quite  a  large  percentage  was  destroyed  by 
rot.  The  spraying  of  potatoes  in  this  State  has  not  met 
with  that  degree  of  success  that  it  has  in  other  New  Eng- 
land States,  one  reason  being  that  the  early  blight  often 
occurs  here  quite  disastrously,  and  obtains  a  foothold  early 
in  the  season. 

Spraying  for  this  trouble  should  commence  early  in  June, 
when  the  plants  are  about  one-fourth  grown,  and  continue 
until  late  in  the  season.  Another  factor  underlying  success- 
ful spraying  is  pressure ;  at  least  50  pounds*  pressure  should 
be  maintained  by  the  pump,  to  secure  the  best  results.  Ex- 
periments at  the  college  this  j'^ear  showed  material  gain  in 
the  quantity  of  potatoes  secured  from  sprayed  crops,  as 
compared  with  those  not  sprayed. 

Cucumber  and  Melon  Blight. 

The  dry  summer  with  its  freedom  from  moisture  proved 
favorable  for  cucumbers  and  melons,  and  these  crops  were 
not  severely  aflfected,  at  least  previous  to  September,  with 
either  the  downy  mildew  or  anthracnose.  During  the  past 
fall  there  has  occurred  considerable  infection  to  greenhouse 
crops,  especially  those  started  early.  For  the  last  six  or 
seven  years  the  downy  mildew  {PJasmopara  CubensiH  (B. 
&  C.)  Humphrey)  has  occurred  generally  upon  greenhouse 
cucumljers  started  early  in  the  house,  and  occasionally  the 
anthracnose  (Collelob'ickiwi  Lagenarium  (Pass.)  Ell.  & 
Hals.)  appears  in  the  fall,  but  we  know  of  no  instances 
where  either  of  these  blights  has  wintered  in  greenhouses. 
Both  of  these  blights  must  therefore  at  present  be  consid- 
ered as  left  over  from  summer.     The  anthracnose,  however, 
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usually  makes  its  appearance  in  the  spring  on  greenhouse 
plants,  and  the  mildew  about  the  15th  of  August  on  either 
outdoor  or  greenhouse  crops.  Both  of  these  blights  can  be 
readily  controlled  in  the  greenhouse  by  judicious  attention 
to  cultural  methods.  Neitlier  of  them  will  survive  if  atten- 
tion is  given  to  light,  ventilation  and  especially  moisture. 
When  the  foliage  is  kept  dry  these  fungi  are  unable  to  get  a 
start.  In  case  syringing  is  necessary  to  keep  the  red  spider 
down,  it  should  be  done  in  the  morning  in  bright  sunlight, 
at  which  time  the  plants  will  dry  out  readily.  In  case  these 
blights  have  attained  some  headway,  the  pipes  should  be 
{minted  with  sulphur  and  oil.  Beneficial  results  have  been 
reported  by  different  gi'owers  who  have  tried  this  method. 

Sun  Scald. 

The  geneml  interest  manifested  in  shade  trees  in  this  State 
is  quite  apparent  from  the  large  number  of  specimens  sent 
us  each  year,  and  the  amount  of  correspondence  touching 
upon  various  matters  concerning  them.  The  number  of 
cases  of  sun  scald  to  shade  trees  the  past  summer  was  un- 
precedented. This  was  particularly  noticeable  in  rock  maples 
and  white  pines,  although  this  same  trouble  occurred  with 
many  trees  and  shrubs  to  some  extent.  The  sun  scald  on 
rock  maples  was  unusually  abundant,  and  more  severe  than 
usual.  Some  trees  which  were  under  our  observation  had 
as  much  as  ninety  per  cent,  of  their  foliage  as  dry  and  crisp 
as  casted  leaves.  Some  maple  trees  possess  the  peculiarity 
of  having  their  leaves  badly  scorched  each  year,  where  other 
trees  of  the  same  species  located  near  them  are  entirely  free 
from  this  trouble. 

As  a  result  of  the  prolonged  drought  and  the  excessive 
heat  during  mid-summer,  many  rock  maples  developed  foli- 
age of  a  peculiar  bronze  color.  There  was  also  much  pre- 
mature fall  coloring  and  defoliation  on  many  trees.  The 
cause  of  so  much  sun  scald  during  the  past  summer  was 
drought  and  dry  winds. 

Where  fine  specimens  of  lawn  or  roadside  trees  exist, 
every  effort  should  be  made  to  maintain  them  in  the  best 
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condition  possible.  A  deep,  rich,  loamy  soil,  well  supplied 
with,  organic  matter,  constitutes  a  good  guarantee  against 
sun  scald. 

Burning  of  Conifers  and  Evergreens. 

The  burning  or  drying  up  of  leaves  commonly  seen  on 
conifers  and  other  evergreens  in  spring  is  the  result  of  win- 
ter or  spring  injury.  Trees  affected  in  this  manner  show  the 
burning  generally  on  one  side,  which  coincides  with  the 
direction  of  some  prevailing  wind  or  storm.  This  is  a  genu- 
ine scald,  similar  to  that  prevailing  on  other  trees,  and  occurs 
at  a  time  when  the  ground  is  frozen  and  drying  winds  pre- 
vail. This  is  usually  brought  about  by  a  sudden  rise  of 
temperature  in  the  early  spring  when  the  plants  are  in  frozen 
ground,  at  which  time  transpiration  is  active.  Under  these 
conditions  root  absorption  is  limited,  whether  the  soil  is 
moist  or  dry,  and  burning  results. 

An  arbor  vitae  hedge,  which  has  been  under  our  observa- 
tion for  some  years,  located  on  high  ground  with  a  severe 
exposure,  becomes  burned  more  or  less  every  year.  Fre- 
quently the  burning  is  on  the  southeast  side  and  occasionally 
on  the  southwest,  but  more  often  on  the  northwest,  which  is 
the  direction  of  the  prevailing  winds. 

There  is  a  considerable  amount  of  burning  to  conifers  and 
rhododendrons  in  this  State,  and  not  infrequently  this  is  so 
bad  that  the  specimens  are  ruined.  Much  of  this  injury 
occun^ed  during  the  winter  of  1904—05,  on  evergreens 
located  on  private  estates  and  in  nurseries.  One  nursery- 
man states,  for  example,  that  all  his  evcrgi'eens,  which 
included  various  species  of  abies,  buxus,  chamaecyparis, 
juniperus,  picea,  pseudotsuga,  taxus,  thuya  and  tsuga, 
burned  last  winter,  and  other  nurserymen  have  experienced 
trouble  with  retinosporas  and  varieties  of  thuya  or  arlx)r 
vitflB. 

Our  native  conifers  are  seldom  injured  in  this  manner 
except  when  transplanted  in  some  uncongenial  place,  or 
where  the  environment  is  more  or  less  modified.  Swamp 
cedar  burns  frequently  when  taken  from  the  swamp  and 
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grown  in  ordinary  soil,  and  the  arbor  vito,  sparingly  found 
as  a  native  in  this  State,  frequently  burns  when  planted  on 
high  or  more  or  less  dry  land  with  severe  exposure.  This 
holds  good  also  for  hemlocks,  and  to  a  ceilain  extent  for 
pines  and  junipers. 

Winter-killing. 

The  disastrous  effects  of  winter-killing  are  probably  more 
discernible  in  the  State  at  the  present  time  than  for  many 
years ;  at  least,  we  have  no  recollection  of  seeing  so  much 
damage  done  to  so  large  a  variety  of  trees  and  shrubs  as  has 
occurred  in  the  last  two  or  three  years.  The  winter  of 
1903-04  was  extremely  severe  on  most  of  the  native  and 
exotic  plants,  including  trees,  shrubs  and  vines ;  and,  while 
the  winter  of  1904-05  was  not  so  severe  in  many  ways,  the 
past  summer  has  done  much  to  emphasize  any  trouble  that  was 
present  to  a  slight  degree  before.  The  winter  of  1902-03 
was  also  a  severe  one,  although  the  effects  of  killing  during 
that  period  were  largely  above  ground. 

The  symptoms  of  winter-killing  are  tolerably  well  marked 
in  most  instances,  especially  to  the  trained  observer,  and  it 
ia  seldom  that  it  need  be  confounded  with  anything  else, 
neither  is  it  always  necessary  to  make  extensive  examina- 
tions of  root  systems  to  ascertain  root  killing.  Further- 
more, because  a  plant  is  native  constitutes  no  evidence  of 
its  ability  to  withstand  unusually  severe  conditions,  since 
unusual  seasonal  peculiarities  often  render  them  less  hardy. 
For  example,  the  Labrador  tea,  which  is  a  native  of  Labra- 
dor, has  been  known  to  winter-kill  in  this  State,  although  the 
climatic  conditions  of  this  State  are  decidedly  milder  than 
those  of  Labrador.  There  are  several  classes  of  winter  in- 
jury which  may  readily  be  distinguished,  some  of  which  are 
not  unusual,  and  can  be  found  every  year.  There  is  killing 
of  that  portion  of  the  plant  above  ground  as  well  as  killing 
of  the  root  systems,  the  latter  being  extremely  common 
during  the  winter  of  1903-04.  Besides  these  types  of  injury 
mentioned  above,  there  frequently  occur  firost  cracks,  twig 
killing,  bud  injuries,  blisters  to  leaves,  etc.  The  latter  has 
occurred  occasionally  in  leaves  of  apple  trees  in  the  spring 
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when  they  were  tender,  and  frequently  results  in  almost  com- 
plete defoliation  of  apple  trees  during  August.  This  trouble 
has  been  studied  by  Sorauer  in  Germany,  by  Stewart  in  New 
York,  and  by  Stone  and  Smith  in  this  State. 

Some  of  the  conditions  which  underlie  winter-killing  are 
as  follows :  — 

Severe  cold,  causing  frost  to  penetrate  to  a  great  depth. 

Sudden  and  severe  cold  following  a  prolonged  warm  spell 
in  the  fall,  in  which  case  the  wood  tissue  is  tender  and  im- 
mature. 

Conditions  which  favor  a  soft  growth  and  immaturity  of 
wood.  Various  causes  may  be  responsible  for  this,  such  as 
growth  in  a  low,  moist  soil,  too  heavy  manuring  or  fertil- 
ization, or  absence  of  sufficient  sunlight. 

General  low  vitality,  caused  by  insect  pests  and  fungous 
diseases  and  lack  of  moisture  in  the  soil. 

Insufficient  soil  covering,  such  as  lack  of  organic  matter, 
Jight  mulching  and  snow  covering  in  winter. 

Location  in  unusually  windy  and  exposed  places,  etc. 

Species  with  a  limited  maximum  range  for  cold  are  es- 
pecially susceptible.  There  are  innumerable  examples  at 
hand  which  will  furnish  illustrations  of  the  various  causes  of 
winter-killing.  For  example,  low  vitality  is  well  illustrated 
by  the  large  number  of  old  apple  trees  which  have  died  in 
the  last  two  years.  The  old,  neglected  orchards  were  the 
worst  sufferers  from  the  effects  of  winter-killing,  and  many 
isolated  trees,  such  as  cherry  trees  that  had  received  no  care 
for  some  years,  were  badly  affected. 

In  one  instance  a  number  of  peach  trees  and  various  kinds 
of  shrubbery,  both  native  and  exotic,  were  severely  injured 
where  located  near  an  overflow  from  a  cesspool,  while  similar 
shrubbery  near  by  was  not  injured  in  the  least.  This  injury 
was  due  to  the  more  rapid  and  tender  growth  of  those  plants 
which  received  benefit  from  the  cesspool  overflow.  Per- 
fectly hardy  native  plants,  being  deprived  of  a  normal 
amount  of  light  or  grown  in  too  dry  places,  are  winter-killed 
readily ;  and  Japanese  maples  on  high,  dry  ground  with 
severe  exposure  are-  extremely  subject  to  winter-killing. 

By  far  the  most  noticeable  effects  of  winter-killing  have 
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occurred  above  ground.  This  in  some  cases  has  resulted  in 
local  injuries  to  the  trunk  or  in  the  loss  of  a  few  limbs, 
which  has  been  responsible  for  completely  ruining  the  sym- 
metry of  many  valuable  specimens,  while  in  other  instances 
many  plants  have  died  back  to  the  ground.  Some  of  the 
plants  which  have  been  affected  in  this  way  are  as  follows  : 
Japanese  maples,  sycamore  and  Norway  maples,  apple, 
peach,  plum,  cherry,  quince,  grape  vines,  Japanese  clematis, 
matrimony  vine,  roses,  Forsythias,  California  privet,  Amor- 
pha  fniticosa,  Callicarpa  purpurea  and  Americana,  Ampel- 
opsis  tricuspidata,  Deutzia  scabra  and  gi*acilis,  Dier villa 
florida-candida,  Catalpa  bungei,  Exochorda  grandiflora, 
Hibiscus  syriacus,  Magnolia  tripetala,  Lonicera  japonica- 
halliana,  Stephanandra  flexuosa.  Viburnum  tomentosum, 
Tamarix  tetrandra,  Rhus  semialata  and  ^sculus  pavia. 

Among  the  native  plants  may  be  mentioned  the  pine,  ash, 
oak,  white  birch,  alder,  spice  bush  and  holly.  We  ob- 
served large  clumps  of  white  birch  and  alders  winter-killed 
above  ground.  The  winter-killing  of  branches  and  twigs 
often  occurs  on  young  Japanese  maples,  especially  where  ex- 
posure is  severe  or  when  not  given  the  l>est  cultural  condi- 
tions ;  and  the  young  twigs  of  Norway  and  sycamore  maples 
and  horse-chestnuts  have  been  quite  susceptible  to  winter- 
killing of  late.  The  killing  of  the  buds  and  wood  occurred 
in  forsythias,  peach  and  roses.  Much  of  this  winter-killing 
of  branches,  etc.,  is  generally  followed  by  an  outbreak  of 
Nectria  cinnabarina  and  Schizophyllum. 

As  previously  stated,  the  winter  of  1903-04  was  extremely 
severe  in  the  amount  of  root  killing  which  took  place.  The 
trees  showing  injury  were  the  apple,  pear,  peach,  quince, 
cherry,  plum,  white  pine,  red  and  rock  maples,  butternut, 
ash,  oak  and  elm.  Among  shrubs,  vines,  etc.,  were  the 
grape,  raspberry  and  blackbeiTy. 

Many  of  the  exotic  ornamental  plants  suffered  in  the  same 
way,  such  as,  for  example,  the  deutzias,  California  privet, 
etc. ;  in  fact,  many  of  the  native  and  exotic  species  showed 
killing  both  above  and  l>elow  ground.  The  trees  which 
have  shown  root  killing  the  worst  are  apples,  red  maples, 
butternuts  and  pines.     The  effects  of  the  winter-killing  of 
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roots  manifest  themselves  in  many  ways.  Sometimes  the 
plant  is  killed  outright,  while  in  other  instances  only  a  slight 
injury  is  caused.  Many  maples,  for  example,  were  killed 
outright,  while  others  lost  only  a  certain  per  cent,  of  their 
roots,  thus  causing  thin  tops,  and  where  this  injury  was  not 
very  extensive  many  of  the  thin-top  trees  recovered  in  one 
year. 

In  some  instances  the  leaves  at  the  top  of  the  red  maple 
remained  in  a  half-developed  condition  throughout  the  sum- 
mer. In  such  cases  the  leaves  were  rather  pale  in  color, 
and  they  assumed  a  peculiar  pendulent  position  on  the 
branches.  These  trees  have  also  for  the  past  two  years 
manifested  a  premature  autumnal  coloration,  especially  on 
those  portions  with  poorly  developed  foliage,  the  result  of  a 
limited  water  supply  caused  by  winter-killing  of  the  roots. 

Apple  trees  were  affected  to  a  large  extent  by  root  kill- 
ing, and  many  hundreds  of  them  have  succumbed.  In  many 
cases  these  trees  would  have  been  saved  if  severe  pruning 
had  been  practised  at  the  time  of  the  first  appearance  of  this 
trouble,  since  severe  pruning  of  the  tops  of  the  trees  would 
have  balanced  the  root  and  branch  systems.  Peach,  plum 
and  quince  trees  were  affected  in  the  same  way,  but  the 
trouble  was  not  nearly  so  general  with  these.  The  same 
holds  true  for  blackbcmes,  raspberries  and  grapes.  One  of 
the  peculiarities  displayed  by  many  of  these  plants  consisted 
in  their  leaving  out  and  bearing  fruit,  then  suddenly  col- 
lapsing. 

The  white  pine  was  the  most  extensively  affected  tree. 
These  trees  in  some  localities  were  so  severely  affected  that 
many  of  them  died  during  the  spring  following  the  winter 
of  1903-04.  In  some  severe  cases  the  trunks  were  frozen 
and  badly  injured,  but  in  the  greater  majority  of  cases  the 
tips  of  the  new  leaves  became  brown  and  died.  The  dry 
summer  of  1905  was  severely  trying  for  these  partially 
affected  pines.  Had  a  noiiual  water  supply  been  available, 
this  injury  would  not  have  resulted.  The  specimens  which 
we  examined  had  a  large  percentage  of  the  small,  fibrous 
roots  killed,  but  in  no  case  observed  had  the  large  roots 
been    injured.     This   pine   injury   extends   throughout  the 
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whole  State,  but  appears  to  }>e  less  common  in  the  Connect- 
icut valley  than  elsewhere. 

One  of  the  most  distinctive  features  connected  with  the 
pine  during  the  past  summer  was  the  burning  of  the  tips  of 
the  leaves.  In  most  cases  the  young,  new  leaves  commenced 
to  turn  yellow  at  their  ends,  as  if  sun  scorched,  but  usually 
grew  worse ;  and  in  many  instances  all  the  needles  turned 
yellow,  subsequently  died  and  dropped  off.  This  might  not 
occur  on  the  whole  tree,  but  on  only  one  or  more  branches. 
Occasionally  this  trouble  would  occur  before  the  young 
needles  reached  their  normal  length  ;  and  in  such  cases  the 
needles  would  be  short  and  the  tree  would  present  a  stunted 
foliage,  as  we  sometimes  see  on  pines  grown  in  very  dry 
soil.  Many  were  inclined  to  believe  that  some  fungous 
disease  was  affecting  the  pines.  Our  examinations  of  the 
young  needles  in  early  summer  showed  no  indications  of 
fungi  being  present,  and  others  have  reported  the  same 
results.  Subsequently,  however,  there  appeared  various 
species  of  fungi  on  the  leaves,  and  in  some  cases  on  the 
branches,  etc.  This  was  merely  a  natural  result  following 
the  weakened  condition  of  the  tree,  caused  by  the  affected 
root  system. 

Mrs.  Flora  W.  Patterson  of  the  Dejiai-tment  of  Agricul- 
ture in  Washington,  who  had  exceptional  opportunities  to 
examine  the  pine  trouble  as  it  occurred  in  New  England  and 
elsewhere  during  the  summer,  reports  at  least  six  different 
species  of  fungi  upon  the  needles  and  branches.  From 
examination  of  considerable  material  gathered  in  this  State 
she  has  reported  having  found  Phoma  Ilarknessii,  Sacc, 
Septoria  parasitica,  Hartig,  Ilendersonia  foliicala.  Berk. 
The  Septoria  was  found  in  connection  with  the  leaves  that 
had  their  tips  burned,  and  the  Hendersonia  was  associated 
with  a  general  yellowing  or  iiTegular  spotting  of  the  needles, 
while  the  Phoma  was  found  with  a  quite  different  and  by  no 
means  common  trouble,  causing  no  serious  injury  to  the 
trees. 

In  conclusion,  we  would  state  that  the  trouble  affecting 
the  pine  in  this  State  was  due  primarily  to  the  extreme 
winter-killing  of  the  roots  during  the  winter  of  1903-04, 
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together  with  the  unusually  severe  drought  occurring  in  the 
summer  of  1905.  The  occurrence  of  so  many  different  fungi 
on  the  pine,  which  especially  predominated  during  the  late 
summer  and  fall,  was  very  largely  a  secondary  result  of  the 
weakened  condition  of  the  tree  caused  by  winter-killing. 

Relation  between  Soil  Aeration  and  Germination 

AND  Growth. 

For  some  time  our  attention  has  been  given  to  the  relation 
existing  between  seed  germination  and  plant  development, 
and  soil  texture  and  aeration.  This  problem  possesses  a 
pi*actical  bearing,  inasmuch  as  it  underlies  the  question  of 
soil  selection  for  specific  crops.  It  is  not  our  purpose  at 
present  to  go  extensively  into  this  subject,  but  only  to  touch 
upon  one  phase  of  it.  It  is  well  known  to  gardeners  and 
others  that  aeration,  or  the  presence  of  air  in  soils,  plays 
quite  an  important  role  in  the  development  of  seedlings. 
This  experiment  was  made  to  determine  what  eflfects  forcing 
air  through  soil  would  have  upon  gennination  and  growth. 
For  this  purpose  we  made  use  of  loam  placed  in  two  boxes, 
18  by  18  by  18  inches.  In  each  box  there  was  a  round 
funnel,  41/^  inched  in  diameter,  buried  under  the  soil  11/^ 
inches  from  the  surface.  Both  funnels  were  connected  with 
block  tin  tubes  leading  outside  of  the  box,  one  of  which  was 
attached  for  a  period  of  six  houra  each  day  to  a  water  blower, 
and  the  other  remained  unconnected.  Lettuce  seed,  which 
is  quite  susceptible  to  aemtion,  was  employed,  and  1,500 
seeds  were  placed  in  each  box,  and  the  necessary  data  per- 
taining to  germination,  etc.,  were  noted. 


Tahh  showing  Remits  of  Aeration  on  Growth  of  Lettuce  Seedlings, 

1,500  Seeds  in  Each  Box. 


Number  of 

Plants 
obtained. 


Unacrated, 
Aerated, 


977 
1,210 


Wbioht  of  Sbkdlinos 
(Orams). 


Total. 


83 
152 


Average. 


.0847 
.1239 


Average  Ctain 

in  Weight 

(Per  Cent.). 


46.27 
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From  the  preceding  table  it  will  be  noted  that  there  was 
considerable  more  seed  germinated  in  the  aerated  box  than 
in  the  unaerated  one,  as  noted  by  the  number  of  plants  ob- 
tained ;  and  tliat  the  average  weight  of  the  seedlings  in  the 
aerated  exceeded  those  in  the  unaerated  by  46  per  cent. 
The  seeds  in  the  aerated  box  showed  decided  acceleration  in 
germination,  there  being  a  difference  of  at  least  thirty-six 
hours  in  favor  of  the  aerated  seed.  This  experiment  lasted 
from  October  5  to  November  8,  and  the  difference  in  the 
size  of  the  plants  became  more  marked  each  day.  In  the 
aerated  box  the  plants  were  noticeably  larger  over  the  fiinnel, 
while  in  the  unaerated  box  the  plants  were  largest  near  the 
edges  of  the  box,  where  the  soil  had  shrunk  away  from  the 
sides,  which  enabled  the  roots  of  the  seedlings  to  have  free 
access  to  air. 

That  oxygen  plays  an  important  part  in  the  germination 
of  lettuce  seed  is  quite  evident  from  many  experiments  we 
have  made  with  this  species.  The  mere  fact  of  covering 
lettuce  seed  loosely  or  sifting  fine  loam  on  them  results  fre- 
quently in  enormous  differences  in  the  gennination.  Such 
seeds  as  lettuce  and  white  clover  are  particularly  susceptible 
to  aeration ;  and,  according  to  our  numerous  experiments, 
these  seeds  germinate  best  in  soils  of  loose  texture. 

Comparison  of  Sterilized  Loam  and  Subsoil. 

Some  experiments  were  conducted  two  years  ago  by  Mr. 
S.  R.  Parker,  then  a  senior  specialist  in  the  agi*icultural  de- 
partment of  the  college,  which  necessitated  using  a  sterilized 
soil.  In  all  of  Mr.  Parker's  cultures,  which  were  made  in 
a  soil  very  poor  in  organic  matter,  there  was  an  extremely 
poor  and  sickly  growth  of  soy  bean  in  those  pots  which  had 
been  sterilized,  whereas  the  growth  was  good  in  pots  which 
had  not  been  steamed.  The  experiments  were  carried  on  in 
oiu"  greenhouse,  and  the  results  were  so  different  from  those 
occurring  in  sterilized  loam  that  it  was  considered  wise  to 
repeat  them. 

A  soil  shnilar  to  this  had  previously  been  sterilized  for 
the  growth  of  tobacco  seedlings,  without  producing  similar 
disastrous  effects  upon  the  plants.     In  the  single  experiment 
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given  here  we  made  use  of  a  similar  soil,  namely,  a  yellow 
subsoil  loam,  containing  little  organic  matter.  Eight  pots 
were  selected,  four  of  which  contained  loam  and  four  sub- 
soil. Of  these,  two  each  of  the  loam  and  subsoil  pots  were 
sterilized,  and  two  each  of  the  remaining  pots  were  left  un- 
sterilized.     The  results  follow. 

Table  showing  Growth  of  Soy  Bean  in  Sterilized  and  Unslerilized  Loam 

and  Subsoil. 


Loam, 
Sabsoil, 


Total 
Number 
of  Pota 

med. 


4 

4 


AVSBAOB  liBNOTB  (CM.)  OV 

Btbmb  ni  — 


Unrteriliied 
8oU. 


9.58 
9.79 


Steriliied 
Boil. 


10.87 
4.14 


G«in  (+)  or 

Loa8(--)in 

BtorUiiad 

Soil  (PW 

Cent.). 


+  14.05 
—  57.70 


The  number  of  seeds  germinated  in  unsterilized  loam  and 
soil  was  30,  that  for  the  sterilized  34,  showing  a  slight  gain 
in  favor  of  sterilization,  which  is  unimportant,  considering 
the  small  number  of  seeds  used.  There  is  also  a  gain  in 
height  of  loam  plants  of  14  percent,  in  favor  of  steriliza- 
tion, while  in  the  subsoil  series  there  is  a  loss  of  57  per  cent, 
due  to  treatment.  The  subsoil  pots  also  showed  a  poor, 
sickly  development.  This  coiTesponded  in  every  way  with 
the  results  obtained  by  Mr.  Parker  in  his  experiments. 
This  experiment  shows,  among  other  things,  that  extreme 
precaution  is  necessary  in  drawing  deductions  from  exj>eri- 
ments  in  which  the  soil  is  sterilized,  especially  where  inocu- 
lation work  is  undertaken  in  connection  with  soil  organisms. 

Influence  of  Soil  Sterilization  on  Seed  Germination. 

In  a  previous  report  ^  the  results  of  a  similar  series  of  ex- 
periments were  described,  and  this  paper  is  a  continuation 
of  the  earlier  one.  As  in  the  preceding  series,  the  seeds 
selected  were  in  most  cases  from  an  old  lot,  which  possessed 
a  rather  low  germinating  capacity.  The  object  of  these 
experiments  was  to  ascertain  the  degree  of  acceleration  in 
germination  which  would  result  from  plant  seed  in  steril- 
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ized  soil.  Results  of  a  similar  nature  have  been  observed 
by  us  a  number  of  times  in  an  incidental  way  when  utiliz- 
ing sterilized  soils  in  our  general  experimental  w^ork  in  the 
greenhouse.  The  seeds  were  planted  in  boxes  18  by  12  by 
3  inches,  and  previous  to  planting  the  soil  in  the  sterilized 
boxes  was  heated  by  steam  to  a  temperature  of  about  212° 
F.  for  one  hour.  The  soil  used  constituted  a  good  typical 
loam,  characteristic  of  this  region,  and  the  sterilized  and 
unsterilized  soils  were  identical  in  every  way  except  as  to 
steaming.  Other  conditions,  such  as  heat,  light,  degree  of 
moisture,  etc.,  were  made  the  same  as  far  as  practicable. 
In  Nos.  15  to  23,  inclusive,  600  seeds  were  used  in  three 
separate  experiments,  where  100  seeds  were  sown  in  ster- 
ilized soil  and  100  in  unsterilized  soil.  In  Nos.  25  to 
34,  inclusive,  800  seeds  each  were  employed,  there  being 
two  experiments.     No.  39  is  the  result  of  only  one  experi- 

Tablc  showing  the  Germination  of  Seeds  in  Sterilized  and  Unsterilized 

Soil. 


Kind  of  Seed. 

Total 

NamlMr 

of  SeedB 

tested. 

NUMBBB  ObBMINATSD  IH  — 

Labohatoht  Numbik. 

Bterilised 
SoU. 

UnBteriliBed 
Soil. 

Per  Cent, 
gained. 

16. 

Turnip, 

600 

158 

54 

85.00 

16. 

RadUh, 

600 

14S 

101 

15.66 

17, 

Onion. 

600 

148 

94 

18.00 

18, 

Red  clover, 

600 

236 

203 

11.00 

19. 

Lettuce. 

600 

289 

267 

7.38 

20. 

Musk  melon,     . 

600 

- 

- 

- 

21. 

Lettuce,     . 

600 

208 

61 

52.33 

22.        . 

Tomato,     . 

600 

78 

63 

5.33 

23, 

Crimson  clover. 

600 

15 

4 

3.66 

26, 

Melilotus,  . 

800 

138 

100 

5.75 

26,        . 

Spinach.     . 

800 

378 

246 

33.00 

27.        . 

Peppergrass,    . 

800 

283 

106 

81.75 

29,        . 

Japanese  mlUet, 

80O 

- 

- 

- 

82.        . 

Wliite  mustard. 

800 

842 

65 

44.26 

83,        , 

White  carrot.    . 

800 

- 

- 

- 

84,        . 

Winter  vetch.   . 

800 

80 

a 

6.50 

88.        . 

Soybean.  . 
■       •       •       • 

1,000 

366 

175 

88.00 

At< 

eragi 

B.      . 

— 

- 

21.89 
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ineiit,  this  being  made  in  the  greenhouse  bench  soil ;  500 
seeds  were  sown  in  unsterilized  soil  and  500  in  sterilized 
soil. 

The  data  given  in  the  table  show  that  there  occurred  a 
positive  gain  in  germination  of  the  seed  sown  in  sterilized 
soil.  Xos.  20,  29  and  33,  however,  w^ere  old  seed,  which 
had  apparently  lost  their  power  of  germinating,  and  the 
stimulating  eflect  induced  by  soil  sterilization  evidently  had 
no  elFcct  on  them.  There  is  no  reason  for  believing  that 
when  seeds  have  once  lost  their  geniiinating  power,  or,  in 
other  words,  are  dead,  this  process  will  revive  them.  The 
percentage  gained  in  some  instances  is  quite  marked,  while 
in  others  it  is  insignificant.  The  average  obtained  from  this 
series  is  21  per  cent.  On  account  of  the  low  germinating 
capacity  prevailing  here  in  many  instances,  the  percentage 
gained  is  only  indicative,  since  it  would  be  necessary  to 
employ  a  larger  number  of  seeds  to  obtain  more  aocumte 
averages.  It  should  be  pointed  out,  however,  that  better 
results  than  those  given  in  these  experiments  have  been  ob- 
served many  times  in  connection  with  lettuce,  cucumber, 
melon  seed,  etc.,  in  the  greenhouse,  where  seed  was  used 
on  a  much  larger  scale.  The  degree  of  acceleration  in  ger- 
mination is  also  marked,  a  feature  which  has  been  frequently 
noticed  by  us  before.  The  number  of  seeds  germinated  dur- 
ing the  first  few  days  of  these  experiments,  including  Nos. 
15  to  34,  inclusive,  was  169  for  the  sterilized  soil  and  146 
for  the  normal  loam,  or  a  gain  of  14  per  cent,  in  favor  of 
the  sterilized  soil.  In  the  former  series  of  experiments, 
previously  noted,  we  obtained  25  per  cent,  of  acceleration 
at  the  end  of  foiu*  days.  There  undoubtedly  exists  a  differ- 
ence in  seeds  in  their  response  to  stimulation  in  sterilized 
soils.  Tomatoes,  for  example,  respond  but  little  if  any  to 
this  method  of  treatment.  The  cause  of  this  variation  in 
diflerent  species  of  seeds  is  not  known.  Experiments  are 
now  being  made  along  different  lines  which  may  throw  some 
light  on  this  question.  The  benefit  to  be  derived  from  sow- 
ing seed  in  sterilized  soil,  both  from  a  physiological  and 
pathological  point  of  view,  is  important  enough  to  warrant 
in  many  instances  its  practice. 
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IXFLUENCE    OF    SoiL    DeCOCTIONS   ON     SeED   GERMINATION. 

Some  attempt  has  Iwen  made  in  the  following  experiments 
to  ascertain  the  cause  underlying  the  effects  which  sterilized 
soil  has  on  seed  germination.  The  question  lias  often  arisen, 
In  what  manner  does  soil  sterilizing  affect  seed  germination  ? 
Is  the  cause  underlying  this  form  of  stimulation  a  mechanical 
one,  or  a  chemical  one?  In  all  probability  both  mechanical 
and  chemical  factors  play  a  role  here.  If,  however,  the 
stimulus  is  of  a  chemical  nature  (and  such  types  of  stimula- 
tion are  common  enough  to  seeds) ,  we  would  expect  some 
response  to  occur  on  the  part  of  the  seeds  when  treated  with 
decoctions  of  sterilized  soils.  For  special  reasons  we  there- 
fore selected  two  types  of  soils,  one  of  which  was  a  typical 
Amherst  loam,  fairly  rich  in  organic  matter  and  suitable  for 
greenhouse  culture ;  the  other  soil  a  yellow  loam  of  the 
nature  of  an  Amherst  subsoil,  deficient  in  nitrogen  and  con- 
taining only  a  slight  amount  of  organic  matter.  Three  sets 
of  experiments  were  carried  out  with  each  soil.  In  each  set 
there  was  a  boiled  loam  and  subsoil,  a  sterilized  loam  and 
subsoil,  and  a  nonnal  loam  and  subsoil.  The  boiling  and 
sterilizing  lasted  fifteen  minutes,  the  latter  being  mostly 
done  in  an  autoclave,  under  fifteen  pounds  pressure  and  at  a 
temperature  of  250^  F.  In  all  cases  400  grams  of  soil  were 
employed.  The  soils  were  placed  in  percolators,  with 
500  c.c.  of  distilled  \vater,  and  allowed  to  stand  for  twelve 
houra  and  to  percolate  very  slowly.  Four  hundred  grams 
of  normal  loam  and  subsoil,  that  is,  soil  that  is  not  treated, 
were  percolated  in  the  same  manner  as  the  others.  In  addi- 
tion to  the  above  tests,  tap  water  cultures  were  employed  as 
checks,  and  run  parallel  in  every  way  to  the  others. 

In  some  instances,  however,  distilled  water  was  used, 
besides  the  tap  water,  but  since  no  difference  existed  between 
them,  the  distilled  water  tests  were  discontinued.  Aflier  a 
percolate  had  been  obtained  for  the  various  soils,  the  seeds 
were  soaked  in  them  for  six  hours,  and  then  placed  in  ger- 
minators  of  the  Zurich  type,  or  into  germinators  composed 
of  flower  pot  saucers  provided  with  filter  paper.  In  one  or 
two  instances  the  soy  bean  was  germinated  in  sawdust. 
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Table  I.  —  Shoiving  the  Influence  of  Soil  Decoctions  upon  QerminaUan 
of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  percolating 
500  c.c,  of  Water  through  400  Orams  of  Soil;  800  Seeds  used  in 
Each  Treatment,  except  with  the  Soy  Bean,  where  only  700  were 
used,  making  a  Total  of  21,700  Seeds, 


Pbbchhtaob  or  OmmKATioif  ni 

— 

SSBD. 

Water. 

Normftl 
Loam. 

Nonnal 
SubaoU. 

BoikMl 
Loam. 

Boiled 
BubaoU. 

Sterilised 
Loam. 

SteriliBed 
BubaoU. 

Soy  bean. 
Buckwheat,    . 
Radish,    .       . 
Lottuco,  . 

28.3 
5».8 
52.7 
70.2 

25.5 
72.0 
61.7 
82.8 

38.0 
70.7 
58.1 

71.8 

33.9 
68.5 
51.8 
80.7 

34.9 
70.8 
56.7 
77.6 

18.6 
68.5 
48.5 
71.6 

32.6 
78.1 
52.3 

61.8 

Average,  . 

62.7 
62.7 

57.8 

57.1 

58.9 

60.0 

48.0 

54.9 

Total  average, 

67.4 

60.4 

51.5 

The  preceding  table  shows  the  results  obtained  from  ex- 
periments in  which  21,700  seeds  were  employed.  Since  a 
large  number  of  seeds  were  used  in  these  experiments,  quite 
accurate  averages  were  obtained,  and  the  factors  due  to 
variation  are  eliminated  to  a  large  extent.  There  is  appar- 
ently a  slight  gain  due  to  treatment  shown  in  these  experi- 
ments. The  best  average  results  were  given  by  the  boiled 
subsoil  and  loam,  followed  by  the  normal,  while  the  sterilized 
loam  is  below  the  tap  water  seeds.  By  noting  oarefiilly  the 
results  obtained  in  these  experiments,  together  with  the 
nature  and  color  of  the  decoctions,  we  surmised  that  the  de- 
coctions were  too  strong  for  the  best  results,  consequently 
they  were  diluted  with  water  to  one-half  strength  in  the  next 
experiment. 
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Table  O.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Oermifia- 
tion  of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  per- 
cokUing  500  c.c,  of  WcUer  through  400  Orams  of  Soit,  diluted  to 
Half  Strength ;  600  Seeds  used  in  Each  TreatmefUt  making  a  Total 
of  16,800  Seeds. 


PxBcsiiTAea  or  Oumwatiom  nr— 

Sbbd. 

Water. 

Normal 
LoaoL 

Normal 
SubfloU. 

Boiled 
Loam. 

Boiled 
SubwU. 

BterillMd 
Loam. 

SteriliMd 
BubsoU. 

Hoy  bean, 
Backwbeat,    . 
Badl8h,    .       .       . 
LeUnoe,  . 

60.0 
77.2 
48.0 
82.2 

60.2 
70.6 
68.2 
83.7 

61.0 
81.2 
48.0 
87.2 

66.6 
82.6 
60.7 
78.0 

63.6 
83.6 
68.0 
73.7 

66.2 
72.5 
00.6 
74.0 

61.7 
73.0 
66.5 

80.8 

Ayerage,  . 

64.3 
64.3 

64.4 

66.8 

68.9 

65.9 

66.5 

66.0 

Total  average, 

65.6 

67.4 

66.7 

These  experiments  are  similar  to  the  previous  ones,  except 
that  half-strength  decoctions  were  used  in  all  cases.  The 
results  obtained  from  these  three  experiments  are  remark- 
ably uniform  in  character,  the  tap  water  giving  practically 
the  same  results  as  the  decoctions. 


Table  m.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Germina- 
tion of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  per- 
colating  500  c.c.  of  Water  through  400  Orams  of  Soil,  diluted 
to  One-fourth  Strength ;  600  Seeds  used  with  Radish  and  Buckwheat, 
400  Seeds  with  Lettuce  and  Soy  Bean,  making  a  Total  of  14,000 
Seeds, 


PaHoiKTAoa  or  Oiriiihatiok  ni 

— 

Bmhd, 

Top 
Water. 

Nonnal 
Loam. 

Normal 
SubaoU. 

BoUed 
Loam. 

BoUed 
BabooU. 

Sterilised 
Loam. 

Sterilised 
SabooU. 

Soy  bean. 

84.0 

74.5 

80.5 

73.0 

88.5 

77.6 

84.0 

Buckwheat,    . 

66.5 

91.7 

86.0 

93.7 

91.7 

82.7 

83.7 

Badish,   . 

65.6 

64.5 

62.6 

46.5 

60.0 

55.5 

66.5 

Lettuce,  . 

74.5 

72.7 

72.7 

63.7 

70.7 

66.2 

60.6 

Average,  . 

72.6 
72.6 

76.8 

77.4 

69.2 

78.9 

70.2 

78.4 

Total  average. 

76.6 

71.6 

71 

.8 

In  the  experiment  with  the  one-fourth  strength  decoctions, 
14,000   seeds  were   employed,  representing  three   experi- 
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mcnts.  There  is  a  slight  increase  shown  in  this  series,  due 
to  treatment,  which  is  the  most  marked  in  the  normal  loam 
and  subsoil. 


Table  IV.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Oermina- 
tion  of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  per- 
colcUing  500  c.c,  of  Water  through  400  Qrams  of  Soil,  diluted  to 
One-eighth  Strength ;  200  Seeds  used  in  Each  TreatmefU,  making 
a  Total  of  5,600  Seeds, 


Pkrcbntaob  or  Gkrmihatiom  im 

— 

Rbbd. 

Water. 

Norma] 
Loam. 

Normal 
Subsoil. 

BoUed 
Loam. 

Boiled 
BabooU. 

SterUixed 
Loam. 

SteriliMd 
SulMoU. 

Soy  bean, 

76.5 

75.0 

76.5 

85.5 

85.0 

87.0 

80.6 

Buckwheat,    . 

66.5 

82.0 

83.0 

84.6 

81.5 

78.5 

83.6 

Radish,    . 

55.0 

70.0 

09.0 

77.5 

81.5 

78.5 

72.0 

Lettuce,  . 

70.0 

68.5 

74.6 

d8.0 

73.0 

77.0 

79.5 

Avernge,  . 

66.7 
66.7 

73.8 

75.5 

86.6      1      80.2 

80.2 

V                ■        1           ■■ 

7«.8 

Total  average. 

74 

r 

.6 

83.4 

79.4 

The  experiment  with  one-eighth  strength  decoction  shows 
a  decided  gain  throughout  in  the  treated  seeds,  the  most 
marked  being  given  by  the  boiled  and  sterilized  loams  and 
subsoil  decoctions.  No  further  dilutions  were  tried,  but 
from  a  careful  study  of  the  results  of  these  experiments  we 
are  inclined  to  the  belief  that  if  more  dilute  solutions  were 
used  an  increased  gain  would  occur,  especially  in  the  steril- 
ized series,  since  the  most  highly  colored  decoctions  were 
obtained  from  the  sterilized  soils  and  the  next  highest  color 
from  the  boiled  soils.  It  appears  to  us  that  the  sterilized 
decoctions  were  too  strong,  even  when  diluted  to  one-eighth 
strength.  Some  variation  in  the  strength  of  the  dccoctioas 
is  likely  to  occur  as  a  result  of  different  percolators,  and  the 
failure  of  the  one-fourth  and  one-half  strength  to  show  more 
of  an  acceleration  may  be  attributed  to  this  cause. 

The  following  table  gives  the  number  of  seeds  that  germi- 
nated in  the  first  twenty-four  hours  in  the  preceding  experi- 
ments, including  tables  I.,  II.,  III.  and  IV.,  from  which  the 
degrees  of  acceleration  and  retardation  due  to  treatment  can 
be  obtained. 
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Table  V.  —  Showing  the  Degree  of  Relardation  and  Acceleration  in 
OennincUion  of  Seeds  soaked  for  Six  Hours  in  Decoctions  of  Differ- 
ent Strengths  made  by  diltUing  500  ex.  of  Water  which  had  per- 
colated through  400  Grains  of  Soil  treated  as  below. 


Nmnber 

of 
8eeda 

Treat- 
ment. 

PXB  CaXT.   OBaMlMATBU  Ui  TWBWTT-VOUIU  HOUBS  IM  — 

Water. 

Normal 
Loam. 

Normal 
Subaoil. 

Boiled 
Loam. 

BoUed 
Subsoil. 

Steril- 
ized 
Loam. 

Steril- 
ised 
Subsoa 

Soy  Bean, 

Fall  atrengib,    . 

600 

27.7 

27.5 

80.6 

33.1 

29.6 

8.3 

27.5 

Half  strength,  . 

200 

22.0 

20.0 

17.0 

21.0 

28.0 

28.0 

23.6 

Buctwheat. 

Fall  strength,   . 

eoo 

66.0 

70.1 

73.6 

63.1 

66.6 

88.8 

70.8 

Half  strength,  . 

400 

65.0 

44.2 

57.6 

67.2 

31.7 

86.7 

46.2 

Quarter  strength,     . 

400 

43.7 

59.5 

60.2 

67.2 

60.0 

02.7 

64.6 

Eighth  strength, 

200 

58.6 

70.0 

66.0 

78.0 

74.6 

62.0 

62.6 

naduih. 

Full  strength,    . 

800 

36.7 

27.0 

29.8 

30.6 

87.6 

16.6 

82.0 

Half  strength,  . 

400 

28.0 

87.5 

30.2 

41.7 

87.6 

43.0 

82.2 

Quarter  strength,     . 

400 

45.0 

43.5 

30.0 

17.6 

24.0 

87.0 

87.0 

Eighth  strength. 

200 

32.6 

64.5 

61.5 

68.0 

78.0 

69.6 

01.0 

J.^ttuce. 

Full  strength,    . 

800 

87.6 

35.8 

39.3 

34.6 

41.5 

37.8 

86.1 

Half  strength,  . 

400 

59.0 

72.6 

63.2 

74.0 

46.0 

60.2 

70.7 

Quarter  strength,     . 

400 

67.0 

52.0 

66.7 

44.6 

61.6 

63.6 

66.6 

Elghtli  strength. 

200 

61.0 

56.0 

55.0 

88.0 

62.0 

72.0 

64.6 

Average, 

■1 

41.8 

• 

41.8 
41.8 

45.3 

44.7 

47.8 

43.7 

39.1 

45.9 

Average  normal 
and  total  treated. 

45.0 

46.6           1 

42 

.6 

44 

.3 

This  table  gives  the  results  of  germination  during  the  first 
twenty-four  hours  of  42,000  seeds,  and  the  degree  of  accel- 
eration obtained  corresponds  in.  a  general  way  with  the  total 
number  genninated  as  given  in  the  preceding  tables ;  or,  in 
other  words,  the  relationship  between  acceleration  and  the 
total  number  of  seeds  germinated  is  similar.  Comparing 
the  average  numljer  of  seeds  germinated  during  the  first 
twenty-four  hours  by  the  various  treatments  with  tap  water, 
there  are  no  important  difterences  shown.     On  the  whole, 
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however,  there  is  a  gain  or  acceleration  due  to  treatment, 
the  maximum  acceleration  being  shown  by  the  boiled  loam. 

A  comparison  of  the  different  strengths  of  solutions  shows 
that  the  one-eighth  dilution  produced  the  best  results  of  any 
of  the  treatments,  that  for  boiled  loam  being  the  highest. 
This  series  of  experiments  shows  that  decoctions  of  soils 
variously  treated  induce  acceleiution  in  seed  germination, 
and  that  a  larger  number  of  seeds  germinated  in  decoctions 
than  in  tap  water.  This  increase  is  quite  marked  in  dilute 
decoctions  (one-eighth  strength),  and  would  probably  be 
increased  to  some  extent  if  the  dilution  should  be  carried 
still  further.  In  these  experiments  we  have  a  chemical  ex- 
planation for  the  cause  underlying  acceleration  and  increased 
germinating  capacity  in  sterilized  soils.  Undoubtedly  driv- 
ing out  the  gases  and  the  subsequent  absorption  and  renewal 
of  fresh  oxygen  in  sterilizing  practices  acts  beneficially  to 
soil  and  induces  the  seeds  to  germinate  more  quickly,  as 
is  shown  by  the  aerating  experiments  previously  reported. 
By  the  process  of  aeration,  or  by  soaking  seeds  in  dilute 
decoctions,  many  seeds  germinate  that  otherwise  would  not ; 
but  there  is  ao  ground  for  belief  that  any  of  these  stimulat- 
ing processes  actually  revive  or  rejuvenate  worthless  seeds 
to  a  greater  extent  than  would  result  from  the  most  favor- 
able conditions  for  germination. 

Sterilized  subsoil,  or  that  lacking  in  humus,  has  the  same 
effect  on  germination  as  sterilized  loam  rich  in  organic  mat- 
ter ;  but  it  inhibits  growth  to  a  very  large  extent,  thereby 
differing  in  this  respect.  It  would  appear,  therefore,  that  a 
considerable  amount  of  humus  is  necessary  in  soils,  in  order 
that  they  may  be  materially  benefited  by  sterilization. 

The  reason  that  bacteria  multiply  more  and  plants  grow 
much  more  luxuriantly  in  sterilized  soils  is  undoubtedly  due 
to  the  &ct  that  a  larger  amount  of  available  material  for 
plant  development  is  present.  Why  subsoils  and  those  poor 
in  organic  matter  give  rise  to  a  greatly  inhibited  growth  is 
not  so  clear  at  present,  and  we  are  not  prepared  to  offer 
any  explanation  of  this  phenomenon. 
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Seed  Selection. 

It  is  a  well-known  fact  that  heavy,  well-developed  seeds 
produce  more  vigorous  and  more  productive  plants  than 
lighter  seeds  of  the  same  variety.  This  is  altogether  a  rea- 
sonable statement,  because  the  heavy,  well-filled  seed  has  the 
more  perfect  embryo,  and  also  has  the  larger  supply  of  plant 
food  on  which  to  support  the  seedling  until  the  plant  is 
capable  of  getting  its  nourishment  from  the  air  and  soil. 

With  such  crops  as  wheat,  rye  and  the  grasses,  the  selec- 
tion of  seed  is  not  of  so  very  great  importance,  because 
usually  an  overabundance  of  seeds  is  planted,  and  sufficient 
seeds  develop  so  that  in  the  natural  struggle  for  existence 
in  their  overcrowded  state  the  weaker  and  less  vigorous 
plants  are  crowded  out  and  only  the  more  vigorous  and 
healthy  plants  reach  maturity  ;  and  this  number  which  reaches 
maturity  represents  the  maximum  number  of  plants  that  can 
be  developed  under  existing  conditions,  so  that  nothing  in 
the  crop  is  lost  by  this  crowding  out  of  the  weaker  plants. 
On  the  other  hand,  with  greenhouse,  market  gardening  and 
general  field  or  what  is  known  as  hoed  crops,  the  conditions 
are  entirely  different.  In  this  case  each  plant  has  its  full 
share  of  light,  heat  and  space,  and  a  poor,  weakly  plant  is 
just  so  much  loss,  not  only  because  it  occupies  a  space  that 
ought  to  produce  a  well-developed  plant,  but  also  because  a 
number  of  undersized,  weakly  plants  in  a  crop  detracts  from 
the  market  value  of  the  crop  as  a  whole,  and  also  because 
weak  plants  are  more  subject  to  disease,  and  act  as  a  breed- 
ing-place for  diseases  that  may  infect  the  whole  crop ;  there- 
fore, the  careful  selection  of  ^eed  becomes  an  important  factor 
in  growing  plants.  In  the  case  of  large  seeds,  such  as  corn, 
this  selection  is  comparatively  an  easy  matter.  An  ear  of 
corn  of  the  desired  type,  having  kernels  of  a  desirable  size 
and  shape  and  of  full  development,  may  be  picked  out,  and 
by  discarding  the  poor,  undeveloped  seeds  at  either  end  the 
rest  of  the  seeds  may  l)e  utilized  for  planting.  Here  knowl- 
edge of  the  type  of  seed  and  judgment  only  may  be  relied 
upon.  Beans,  peas,  etc.,  may  be  selected  in  much  the  same 
way,  with  reasonable  assurance  that  the  best  results  will  be 
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ol)tained.  In  the  case  of  such  seeds  as  lettuce,  turnip, 
cabbage,  tobacco  and  other  small  seeds  this  method  of  sepa- 
ration is  not  practicable,  and  other  methods  have  to  be 
resorted  to. 

From  early  times  the  separation  of  seeds  by  means  of 
water  has  been  practised  to  a  considerable  extent.  In  this 
case  the  seed  is  placed  in  a  quantity  of  water,  well  shaken 
and  let  stand  a  few  minutes,  then  the  seeds  which  do  not 
sink  are  removed,  and  only  those  that  have  sunk  used  for 
planting. 

The  results  of  some  of  our  experiments  with  this  method 
of  separation  are  given  in  the  tables  following. 


Table  I.  —  Showing  the  Results  of  Qermvialion  wi(h  Onion  afid  Lettuce 
Seed  separated  by  the  Water  Method ;  400  Seeds  used  in  Each,  or  a 
Total  of  1,600. 


Bbbd. 


Onion, . 
Onion, . 
Onion, . 
Lettuce, 


P»B  Ckkt.  OKRMINATSD  0»  — 

Per  Cent. 

Increase  of 

Germination 

of  Heary 
oyer  Light. 

Light. 

He«yy. 

38.0 

85.0 

142.6 

60.0 

68.6 

17.0 

44.0 

88.0 

100.0 

G8.0 

90.0 

88.3 

Table  II.  —  Sho^ving  the  Results  of  Seed  Germination  and  Grmvth  of 
Onion  Seedlings  separated  by  Water ;  200  Seeds  in  Karh  Lot,  or  a 
Total  of  400  used. 


Okiom. 

Per  Cent. 

of  Ger- 
mination. 

Number 
of  PUnts. 

WnoHT  or  Plants 
(Gbams). 

Average 

Per  Gent. 

gained  of 

Heavy  over 

Light. 

Total. 

■ 

1 

• 

Average. 

Heavy  (sank),     . 
Light  (floated),  . 

42.6 
19.6 

85 

38 

1 

18.1 
6.9 

.213 
.155 

87.42 

This  method,  however,  is  not  entirely  satisfactory,  because 
many  of  the  heavier  seeds  are  buoyed  up  hy  air  bubbles  and 
therefore  thrown  away,  and  in  our  work  we  have  noticed 
that  a  few  of  the  undersized  seeds  also  go  to  the  bottom. 
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Many  investigators  ^  have  carried  this  process  still  farther, 
and  separated  their  seeds  by  what  is  known  as  the  specific 
gravity  method.  In  this  case  solutions  of  salt  (sodium 
chloride),  ammonium  nitrate,  sodium  nitrate,  potassium 
nitrate  and  calcium  chloride  have  been  used.  For  this  pur- 
pose solutions  of  different  specific  gravities  have  been  made, 
in  which  the  seeds  were  placed,  fii'st  in  that  solution  with  the 
highest  specific  gravity.  The  seeds  which  floated  in  this 
solution  were  skimmed  off  and  placed  in  that  of  the  next 
highest  specific  gravity,  and  so  on.  It  has  been  found  that 
by  this  method  seeds  of  the  same  variety,  of  a  uniform,  sound 
condition,  differ  in  specific  gravities  only  within  a  very 
narrow  range.  This,  however,  does  not  seem  to  be  a  very- 
practical  plan,  as  it  involves  the  making  of  solutions  of 
tested  specific  gravity  and  quite  a  little  mechanical  manipu- 
lation. Another  method,  known  as  the  specific  gravity 
sampling  method,  is  perhaps  of  less  value,  as  in  this  case 
one  lot  of  seed  is  compared  with  others  in  bulk,  without 
separating  the  poor  and  undeveloped  seeds.  It  amounts 
simply  to  the  choosing  of  the  best  lot  fipoin  several  samples 
of  seeds. 

The  separation  of  seeds  by  sieves  would  seem  to  be  the 
easiest  and  most  practical  way,  and  this  method  with  us  has 
given  very  good  results.  We  used  a  series  of  four  sieves, 
having  round  perforations  of  2  mm.,  1.5  mm.,  1  mm.,  and 
.05  mm.  respectively.  Ten  grams  of  seed  were  weighed 
out  and  run  through  this  series  of  sieves,  with  the  following 
results :  — 


Table  III.  —  Showing/  tJie  Results  of  sifting  Seeds,  in  which  10  Orams 

were  employed. 


NuMBBK  or  SnvB. 

Sise  of  Seed. 

Weight  in  10 

Grams  of  Seed 

(OnuuB). 

Per  Cent. 

No.  1. 

No.  2. 

No.  3 

No.  4 

2.0-1.5  mm. 

1.5-1.0  mm. 

1.0-  .5  mm. 

•5—  .0  mm. 

1.015 
6.089 
1.800 
0.491 

10.15 

66.88 

18.00 

4.91 

*  Among  whom  may  be  noted  V.  A.  Clarke,  New  York  (Geneva)  Experiment 
Station,  Bulletin  No.  25(). 
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Five  hundred  seeds  were  then  counted  out  from  each  of 
these  four  grades  or  sizes  of  seeds,  with  the  exception  of 
No.  4  (.5-.0  mm.),  which  was  composed  entirely  of  chaff, 
dirt,  etc.  These  were  sown  in  flats  and  allowed  to  grow  for 
four  weeks,  when  the  seedlings  were  taken  up,  counted  and 
weighed,  with  the  following  results  :  — 

Table  IV.  —  Showing  the  BesuUs  of  Oermination  and  Chrowth  of  Seed- 
lings  from  Three  Expervnents  wUh  Sifted  Lettuce  Seed;  2,300 
Seeds  used  in  Each  Experiment,  making  a  Total  of  4,500  Seeds 
employed. 


Bxzs  or  BiBD. 


2.0-1.5  mm., . 
1.5-1.0  mm., . 
1.0-  .5  mm., . 


Per  Cent, 
genuinated. 


66.7 
68.5 
40.4 


Number  of 
Seedlings. 


672 
642 
485 


Wbioht  or  BiBDi.nros 
(Okams). 


Total. 


347.5 
2dS.7 
126.3 


Average. 


.518 
.457 
.261 


Average  Per 

Cent,  gained  in 

Weight  of  Large 

over  Small 

Seedlings. 


96.42 
75.09 


From  this  table  it  will  be  seen  that  of  the  large  16.3  per 
cent,  and  of  the  medium  13.1  per  cent,  more  seeds  genui- 
nated  than  of  the  small  seeds,  and  that  the  four-weeks-old 
seedlings  from  the  large  seed  averaged  98.42  per  cent,  and 
those  from  the  medium  seed  75.09  per  cent,  heavier  than 
those  from  the  small  seed.  It  will  also  be  noticed  that  the 
differences  in  the  per  cent,  of  germination  and  the  weight  of 
seedlings  from  the  large  and  medium  seeds  were  not  verj' 
great;  but  the  difference  between  the  germination,  and 
especially  in  the  weight  of  seedlings  of  the  larger  and  small 
seeds,  is  very  marked. 

We  are  of  the  opinion  that  it  would  pay  a  grower  to  sepa- 
rate his  lettuce  seed  with  a  sieve  having  a  mesh  of  one 
millimeter  in  diameter  (1/^5  inches),  and  to  use  only  such 
seed  as  did  not  pass  through  a  sieve  of  this  size.  From 
these  plants  he  could  make  a  fui*ther  selection,  as  is  custom- 
ary at  the  time  of  transplanting.  This  would  result  in 
saving  considerable  ground  space  which  is  valuable,  and  not 
only  would  a  more  vigorous  and  unifonn  setting  of  lettuce  be 
obtained,  but  the  treatment  would  also  eliminate  many  weak 
and  undesirable  plants,  which  are  uiore  likely  to  be  sus- 
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ceptible  to  disease.  In  other  words,  much  of  the  selection 
would  be  done  more  cheaply  and  easily  by  sifting  the  seed 
than  as  it  is  done  at  the  present  time,  by  selection  in  the 
seed  bed.  A  sieve  of  the  size  mentioned  can  easily  be  made 
by  parchasing  from  almost  any  tin  shop  a  piece  of  colander 
tin  of  1  millimeter  mesh,  which  can  very  readily  be  soldered 
to  a  suitable  rim,  or  even  fastened  to  a  tomato  can  which 
has  had  the  bottom  removed. 

Our  experiments  in  sifting  seed  have  been  confined,  how- 
ever, for  the  most  part  to  lettuce  seed ;  and,  while  these 
seeds  can  be  separated  in  this  way  very  easily,  much  more 
difficulty  would  be  experienced  in  separating  some  other 
types  of  seed,  such  as  turnip  or  tobacco ;  and  another  ob- 
jection to  this  method  is  that  the  size  and  weight  of  seeds  do 
not  necessarily  correspond,  that  is  to  say,  a  large  seed  may 
not  necessarily  be  a  heavy  one.  When  seeds  are  separated 
by  sifting,  while  the  largest  size  contains  practically  all  of 
the  heaviest  seeds  and  the  lighter  seed  is  practically  all  in  the 
small  sizes,  there  will  be  a  few  light  seeds  in  the  larger  size 
and  a  few  heavy  seeds  in  the  smaller  sizes,  so  that  this  method 
by  no  means  gives  an  absolute  division  of  the  seeds  by 
weight,  which  is  the  ideal  method  of  seed  selection. 

Mr.  A.  D.  Shamel  of  the  Connecticut  (New  Haven)  Ex- 
periment Station  uses  a  very  satisfactory  method  for  the 
separation  of  tobacco  seed,  which  we  can  do  no  better  than 
describe  in  his  own  words  :  — 

This  seed  separator  consists  of  a  glass  tube  1  inch  in  diameter 
and  5  feet  long,  and  a  glass  receptacle  for  holding  the  seeds, 
having  the  diameter  of  the  long  glass  tube,  and  so  arranged 
with  a  finely  woven  wire  screen  in  the  bottom  as  to  hold  the 
seeds  in  the  receptacle,  and  at  the  same  time  freely  admit  a 
current  of  air  directly  into  the  seed.  The  top  of  this  recep- 
tacle is  fitted  with  a  coupling  into  which  the  long  glass  tube 
can  be  set  and  held  in  place.  The  current  of  air  is  developed 
by  ar  common  foot  bellows  and  regulated  with  a  valve.  The 
seed  to  be  separated  is  poured  into  the  receptacle,  usually  about 
1  to  2  ounces  at  a  time,  the  glass  tube  set  in  place  and  a  cur- 
rent of  air  pumped  into  the  seed.  The  lightest  seed  and  chaff 
are  first  blown  out  of  the  tube,  and  next  the  small  seed.     Small 
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seed  of  the  same  character  as  the  larger  seed  have  proportion- 
ally more  surface  than  the  larger,  consequently  the  small  as 
well  as  the  light  seed  is  removed  by  this  machine. 

This  seems  to  be  the  most  satisfactory  way  of  separating 
seed  that  has  yet  been  devised,  and  no  doubt  some  simple, 
inexpensive  instrument  modelled  from  this  device  will  soon 
be  available  for  every  fanner  and  seed  grower.  The  partic- 
ular advantages  of  this  method  seem  to  be  that  this  device  is 
adaptable  to  all  kinds  of  small  seeds,  the  only  adjustment 
needed  being  in  the  regulation  of  the  amount  or  force  of  air 
sent  through,  and  that  by  this  method  the  seed  is  separated 
according  to  weight. 

In  conclusion,  we  believe  it  desirable  with  many  kinds  of 
garden  seeds  to  separate  the  seed  and  discard  all  except  the 
large,  well-developed,  mature  and  heavy  seed,  because  :  — 

First.  —  About  33  per  cent,  of  seeds  as  placed  on  the 
market  consist  of  dirt,  chaff,  and  small,  undesirable  seeds. 

Second.  —  Small  or  light  seeds  do  not  germinate  well,  and 
their  seeds  produce  only  poor,  small,  undesirable  plants, 
which  prove  inferior  in  every  way. 

Third.  —  Heavy  seeds  produce  healthy,  large,  well-devel- 
oped plants,  that  will  give  maximum  crops. 

Fourth.  —  Seed  selection  or  separation  is  an  inexpensive 
process  that  gives  good  results. 

Asparagus  Rust. 

The  past  summer  in  most  parts  of  Massachusetts  has  been 
an  extremely  dry  one,  and  especially  favorable,  as  was  early 
anticipated,  to  an  early  and  severe  attack  of  asparagus  rust. 
The  confinement  of  the  rust,  or  at  least  its  injurious  stage, 
to  special  localities  has  been  the  same  this  season  as  in  other 
3'ears ;  in  other  words,  it  has  been  confined  to  soils  espe- 
cially coarse,  and  easily  affected  by  drought. 

Since  1896  there  have  been  about  three  severe  outbreaks 
of  the  rust  in  this  State,  such  outbreaks  being  identified 
with  a  dry  summer,  or  at  least  with  seasons  where  there 
have  existed  long  periods  between  rainfalls.  The  fall  or 
teleuto  stage,  however,  has  been  present  every  year  since 
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1896,  and  it  has  always  been  widely  distributed.  Any  bed 
which  has  become  once  infected  with  this  stage  remains  so, 
but  fortunately  the  damage  occurring  from  teleutospore  in- 
fection is  insignificant,  and  in  the  majority  of  cases  not 
discernible.  Asparagus  rust  has  now  become  quite  well 
distributed  over  the  United  States,  but  its  virulence  does 
not  show  itself  in  the  same  degree  for  every  locality,  and 
the  problem  of  control  is  by  no  means  everywhere  the  same, 
since  factors  enter  into  the  problem  which  do  not  possess 
the  same  significance  for  all  locations.  In  this  State  rust  is 
most  intimately  associated  with  lack  of  vigor,  and  more 
particularly  with  those  factors  which  underlie  vigor,  such 
as  supply  of  water  and  judicious  fertilizing.  For  this  reason 
the  most  efficient  remedies  are  based  upon  those  practices 
the  application  of  which  induce  vigor.  There  are  a  number 
of  remedies  which  can  be  applied,  some  of  which  have  given 
excellent  results.  Thorough  cultivation  and  fertilization 
in  more  than  one  instance  have  given  results  which  have 
proved  superior  to  any  other  method  of  treatment.  We 
have  observed  that  the  results  from  weekly  cultivation  com- 
bined with  judicious  fertilization  have  proved  very  satis- 
factory. Irrigation  has  also  proved  very  effectual  during 
dry  seasons  ;  but  there  is  possibly  a  tendency  for  asparagus 
to  become  too  succulent  with  repeated  irrigation,  which 
might  possibly  render  the  plant  more  susceptible  to  infec- 
tion. 

We  also  believe  that  an  efficient  practice  pertaining  to 
rust  infection  consists  of  burning  the  old  brush  in  the  fall, 
since  a  large  number  of  teleutospores  are  destroyed,  which, 
if  left  remaining  in  the  ground  over  winter,  would  germinate 
freely  in  the  spring  and  constitute  a  dangerous  source  of 
infection.  We  have  repeatedly  attempted  to  germinate 
teleutospores  in  the  early  winter,  but  failed.  They  will 
germinate  freely  in  March,  however.  Moreover,  the  roots 
from  infested  plants,  when  transplanted  in  the  greenhouse 
in  the  fall  and  left  there  for  a  year  and  allowed  to  develop 
tops,  have  never  shown  any  tendency  to  rust.  This  would 
seem  to  indicate  that  not  only  is  a  resting  period  essential, 
as  is  usually  the  case  for  spores,  but  freezing  also  is  essen- 
tial.    We  are  of  the  opinion  that  most  beds  are  infected  in 
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this  Stale  by  teleutospores  daring  the  spring  and  summer, 
and  that  the  mycelium  works  ap  through  the  stem ;  and  if 
the  conditions  for  the  plant  are  unfavorable,  pustules  bear- 
ing uredospores  will  break  out  in  July  or  August,  whereas, 
if  the  conditions  for  the  plant  are  favorable,  pustules  bearing 
teleutospores  will  make  their  appearance  during  September 
or  later. 

In  case  uredospores  break  out  in  the  plant  during  July 
and  Augast,  other  beds  in  the  vicinity,  if  in  suitable  condi- 
tion, will  invariably  become  infected.  If,  however,  the  crop 
is  in  a  vigorous  condition,  even  if  located  close  by,  it  will 
resist  the  outbreak  of  the  rust.  This,  indeed,  has  occurred 
many  times  in  beds  side  by  side,  although  of  different  age 
and  vigor,  and  in  the  case  of  those  beds  more  or  less  remote  it 
may  l>e  stated  that  there  are  hundreds  which  have  never  had 
any  uredo  outbreak. 

We  observed  a  young  bed  of  asparagus  the  past  summer, 
about  two  years  old,  which  had  never  been  cut,  and  which 
had  a  telcutospore  outbreak  early  in  July.  This  bed  suf- 
fered much  from  drought,  and  was  not  in  an  especially 
vigorous  condition.  It  was,  however,  located  on  soil  of 
fine  texture,  intermingled  with  coarse  pebbles.  There  was 
little  inclination  for  the  plants  of  this  bed  to  grow  worse, 
notwithstanding  the  fact  that  drought  prevailed,  and  it  re- 
mained in  practically  the  same  condition  all  summer.  On 
dry  soil  this  never  occurs,  since  it  is  the  uredo  stage  that 
makes  its  appearance  in  these  soils  in  July  and  August ; 
and  plants  infected  with  this  stage  turn  brown  in  a  short 
time  after  they  become  infected.  Moreover,  the  telcuto- 
spore outbreak  occurring  in  summer  is  a  perfectly  harmless 
factor,  as  far  as  immediate  infecting  of  the  bed  is  concerned. 
Our  studies  of  the  rust  problem  have  shown  that  there  is  an 
intimate  connection  existing  between  the  texture  and  water 
contents  of  soils  and  uredospore  outbreaks,  and  a  series  of 
water  determinations  of  different  soils  during  the  season 
would  probably  bring  out  some  interesting  facts. 

Spraying  with  Bordeaux  mixture  has  not  proved  satis- 
factory in  this  State  as  a  means  of  controlling  the  rust,  and 
little  or  no  use  is  now  made  of  it  for  this  purpose. 

Some  reports  have  been  made  concerning  the  use  of  the 
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sulphur  wash  spray  recommended  by  Prof.  R.  E.  Smith, 
formerly  of  this  station.  This  mixture,  which  consists  of 
sulphur,  soap,  potash  and  water,  possesses  remarkable  stick- 
ing qualities,  and  it  is  undoubtedly  the  most  efficient  mix- 
ture recommended  for  spraying  for  asparagus  rust. 

An  Application  of  the  Copper  Sulfate  Treatment. 

Early  in  the  summer  the  college  pond  became  so  overrun 
with  AlgBB  as  to  be  unsightly,  and  the  smell  of  this  decay- 
ing vegetable  matter  was  so  unpleasant  that  it  became  neces- 
sary to  treat  it. 

Microscopic  examinations  of  the  water  showed  that  it 
contained  a  considerable  amount  of  short  suspended  fila- 
ments, of  a  slightly  whitish  or  greenish  color,  which  proved 
to  be  Anabcena  floa-aqucBy  a  form  of  Algie  found  fi^quently 
in  public  water  supplies,  and  which  gives  rise  to  consider- 
able trouble.  The  water  content  of  the  pond  was  roughly 
deteimined,  and  then  treated  with  1  part  of  copper  sulfate 
to  4,000,000  parts  of  water.  The  required  amount  of  copper 
sulfate  was  placed  in  a  loosely  woven  sack  and  hung  over 
the  stern  of  a  canoe,  which  was  paddled  around  the  pond  in 
concentric  circles  for  about  one-half  an  hour,  when  all  the 
copper  sulfate  was  dissolved.  This  is  the  method  recom- 
mended by  Drs.  Moore  and  Kellerman  in  their  work  on 
treating  reservoirs  with  copper  sulfate.  A  careful  exami- 
nation of  samples  taken  twenty-four  hours  after  treatment 
showed  a  slight  decrease  in  Anabcena^  and  in  two  or  three 
days  it  had  practically  disappeared. 

Spirogyra^  which  was  present  along  the  shores  near  the 
inlet  at  the  time  of  treatment,  was  not  affected,  and  subse- 
quently a  number  of  large  clumps  were  found  in  a  flourish- 
ing condition  in  different  partis  of  the  pond,  and  many  forms 
of  Algse,  such  as  Desmids  and  Diatams^  appeared  not  to  be 
in  the  least  affected  by  the  treatment.  Neither  did  the 
animal  life  seem  to  be  affected  in  any  way  by  the  treatment, 
as  no  ill  effects  could  be  noted  on  the  fish,  frogs,  tadpoles  or 
other  fituna  inhabiting  the  water. 

Of  the  Protozoa^  the  Ceratium  was  very  numerous  both 
before  and  after  treatment,  and  was  in  no  wise  affected  by 
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the  copper.  Daphnay  a  form  of  Crustacea,  was  also  plenti- 
ful, and  experienced  no  ill  effects  from  the  copper  treat- 
ment. 

From  day  to  day  the  Ijacterial  contents  of  the  water  were 
determined,  with  the  results  shown  in  the  following  table  :  — 


Copper  Stilfale  Test  on  Massnch^isetU  AijricuUural  College  Pond  Water, 


DaTB  or  TAKIMO  8AMPLB. 


Number  of  BacterU 

per  Cubic  Centimeter 

of  Water. 


June  17  (one  hour  after  treatment), 

Jane  19 

June  20, 

Jane  21, 

Jane  22, 

Juno  23, 

Juno  24 

June  26, 

June  26, 

June  27 

June  28, 

June  29, 

Junc90 

July    1 

July    3, 

Sept.  1« 

Sept.  17. 

Sept.  18, 

Sept.  10 


6,224 

8,463 

219 

836 

1,688 

1,187 

688 

1,144 

1,399 

1,144 

616 

768 

1,146 

1,078 

1,078 

990 

1,017 

990 

636 


From  this  table  it  will  be  seen  that  the  bacteria  decreased 
very  i-apidly  for  the  first  few  days  after  treatment,  and,  while 
they  slowly  increased  again,  they  never  reached  their  foiiner 
numbers.  The  results  obtained  on  June  24,  28  and  29  may 
be  attributed  to  an  unusually  clear  or  settled  state  of  the  water 
on  those  days,  while  when  the  other  samples  were  taken  the 
water  was  considerably  agitated,  either  from  the  effects  of 
rain  or  wind. 

A  second  treatment  was  contemplated  in  September  for  the 
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purpose  of  studying  the  effects  of  copper  sulfates  on  bacteria ; 
but  as  the  bacteria  showed  no  appreciable  increase  at  this 
time,  we  thought  it  not  worth  while  to  inaugurate  another 
experiment.  Samples  of  water  taken  one  hour  and  twenty- 
four  hours  after  treatment  were  tested  for  copper  by  the  foods 
and  feeding  department  of  the  station  ;  and,  while  possible 
traces  of  the  copper  were  found,  they  were  so  small  and  un- 
certain that  no  copper  could  be  reported.  In  these  tests  the 
ferrocyanide  method  was  employed,  which  in  numerous  other 
cases  has  failed  to  give  relia1)le  results  where  such  small  quan- 
tities of  copper  are  present. 

At  the  time  these  chemical  tests  were  l)eing  made  for  cop- 
per there  came  to  our  notice  a  test  described  and  recommended 
])y  Dr.  Ewerts,^  which  claimed  to  detect  one  part  of  copper 
in  30,000,000  parts  of  water.  This  test  is  based  on  the  in- 
hibiting action  of  copper  to  diastatic  action.  This  method 
was  given  a  trial  in  the  foods  and  feeding  chemical  laboratory, 
and  found  to  be  unsatisfactory.  Quite  likely,  however,  a 
detailed  study  of  this  latter  method,  together  with  some 
practice,  will  prove  it  to  l)e  of  some  value. 

The  result  of  this  single  experiment  with  copper  sulfate 
in  treating  the  college  reservoir  is  not  sufficient  in  itself  to 
allow  deductions  of  great  value.  They  corroborate,  however, 
the  experiments  made  by  Messrs.  Moore  and  Kdllerman  on 
the  Belchertown  reservoir,  and  those  made  elsewhere,  in 
showing  that  Anaboena  is  extremely  susceptible  to  copper, 
and  can  readily  be  killed  by  this  method  of  treatment. 
Moreover,  the  general  clearing  up  and  rapid  disappearance 
of  odor  from  the  water  two  or  three  days  after  treatment, 
together  with  the  falling  off  of  bacteria,  was  quite  noticeable. 
It  should  be  stated,  however,  that  there  was  a  fall  of  about 
20^  in  the  temperature  on  the  third  day  after  treatment, 
which  would  have  a  tendency  to  affect  Ajiabcena ;  and  tlbout 
one  and  one-half  inches  of  rain  fell  between  the  19th  and 
24th  of  June. 

>  ZtBchr.  Pflanzenkrauk,  Bd.  XIV.,  3  Heft.,  p.  133. 
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A  Comparison  of  the  Nu^ibers  of  Bacteria  in  Sterilized 

AND  UnSTERILIZED  SoILS. 
BY   A.    VINCENT   OSMUN. 

There  has  been  repeated  inquiry  as  to  the  effect  steriliza- 
tion of  soil  has  upon  its  bacterial  flora.  In  the  absence  of 
any  reliable  experiments  touching  upon  this  question,  it  has 
frequently  been  assumed  that  by  soil  sterilization  the  bac- 
teria, and  especially  the  beneficial  ones,  are  destroyed,  hence 
injuring  the  soil.  In  regard  to  this  question,  it  may  be 
stated  that  little  is  known  a]K)ut  either  the  so-called  bene- 
ficial or  injurious  bacteria  of  greenhouse  soils ;  and,  in  con- 
sequence of  a  paucity  of  knowledge  upon  this  phase  of  the 
subject,  positive  statements  are  out  of  place.  From  what  is 
already  known  about  the  effects  of  soil  sterilization  upon 
plant  growth  and  the  changes  which  such  soil  undergoes,  it 
might  be  assumed  upon  a  priori  grounds  that  soil  bacteria 
would  be  found  to  exist  more  abundantly  in  sterilized  soil 
than  in  unsterilizcd  soil.  Moreover,  it  must  be  borne  in 
mind  that  absolute  sterilization  is  never  accomplished,  but 
something  more  closely  approaching  pasteurization  takes 
place.  All  bacteria  are  by  no  means  killed,  as  has  been 
shown  by  various  tests  made  at  this  station.^  Subjecting 
soils  to  steam  heat  has  a  marked  stimulating  effect  on  the 
growth  of  plants.  Observations  at  this  station  and  experi- 
ence of  growers  have  shown  this  to  be  true.  Just  why 
this  treatment  of  soil  should  stimulate  the  growth  of  plants 
is  not  known.  Sorauer^  suggests  tliat  steam  heat  makes  the 
humus  compounds  more  available  to  plants.  It  is  not  un- 
likely that  steam  flowing  through  a  soil  also  improves  its 
mechanical  condition. 

The  stimulating  effect  of  soil  sterilization  on  plant  growth 
suggested  a  similar  effect  on  the  bacterical  content  of  soil  so 
treated ;  and  in  order  to  obtain  more  evidence  regarding 
this  point  this  experiment  was  planned  :  — 

Two  boxes  about  20  inches  s(]uare  and  9  inches  deep  and 
of  equal  weights  were  filled  to  the  depth  of  about  5  inches 

*  Hatch  Experiment  Station,  Massachusetts  Report,  1902,  pp.  77,  78. 

*  ^orauer,  The  Physiology  of  Plants,  pp.  45,  46; 
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with  equal  amounts  by  weight  of  soil  from  the  supply  bin  of 
the  station  greenhouse.  Before  filling  the  boxes  a  quantity 
of  soil  fipom  the  bin  was  thoroughly  mixed,  and  the  boxes 
filled  from  that,  so  that  the  soils  in  the  two  boxes  were  as 
nearly  alike  as  possible.  The  soil  in  one  box  was  treated 
for  half  an  hour  with  flowing  steam  applied  through  per- 
forated tubes  buried  beneath  the  surface ;  the  soil  in  the 
other  box  was  untreated.  One  week  after  sterilization  a 
sample  was  taken  from  each  box  for  the  deteiinination  of  the 
numbers  of  bacteria  in  the  soil,  after  which  the  boxes  were 
placed  on  a  platform  scale  and  brought  to  equal  weights  with 
water.  Water  was  similarly  applied  every  day  during  the 
experiment,  and  the  soil  always  contained  from  17  to  20  \)eT 
cent,  moisture.  Samples  for  the  determination  of  the  quan- 
titative bacterial  content  of  these  soils  were  taken  at  inter- 
vals of  about  two  weeks.  The  soil  was  frequently  stirred, 
and  at  the  times  of  sampling  the  entire  contents  of  each  box 
were  thoroughly  mixed  and  pulverized. 

The  results  of  this  experiment  are  tabulated  in  the  accom- 
panying table :  — 


Showing  the  Relative  Number  of  Bacteria  in  Sterilized  arul   Unsleril- 

ized  Loam. 


Datb  or  TAKiHo  Sample. 


KuMBBR  or  Baotsbta  pkb  Orah 
OF  Dhy  Soil. 


Sterilised. 


Unaterilixed. 


1901I. 

April  3,       .        .        .        . 

April  18 

May  1,  ...  . 
May  16,  ...  . 
Jane   1 


6.742,000 

56,273,000 

64,596,000 

39,080,000 

66,088,000 

81,372,000 

29,963,000 

8,029,000 

26,666,000 

14,634,000 

The  figures  in  this  table  show  that  steam  flowing  through 
soil  for  half  an  hour  not  only  does  not  kill  all  the  bacteria 
in  that  soil,  but  that  it  seems  to  act  as  a  stimulus,  causing 
rapid  mutiplication  of  numbers.  Practically  all  vegetative 
forms  would  be  killed,  but  most  spores  would  be  uninjured, 
and,  given  favorable  conditions  after  treating,  would  germi- 
nate.    One  week  after  sterilization  the  treated  soil  contained 
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nearly  7,000,000  l>actcria  per  graiu.  This  number  is  prob- 
ably considerably  in  excess  of  the  number  in  the  same  soil 
immediately  after  sterilization,  but  it  indicates  that  treating 
soil  with  live  steam  at  about  210^  F.  for  half  an  hour  does 
not  kill  all  the  bacteria  in  that  soil.  The  untreated  soil  con- 
tained a  good  number  of  bacteria  at  the  beginning,  —  about 
56,000,000. 

During  the  four  weeks  immediately  after  the  first  samples 
were  taken  there  was  a  phenomenal  increase  in  the  number 
of  bacteria  in  the  sterilized  soil.  From  7,000,000  per  gram 
at  the  beginning  the  number  had  advanced  to  nearly  65,- 
000,000  at  the  end  of  two  weeks,  and  after  four  weeks  to 
over  66,000,000.  On  the  other  hand,  the  number  in  the  un- 
treated soil  showed  a  steady  decrease,  for  which  no  cause  is 
at  present  apparent. 

After  six  weeks  the  numbers  of  bacteria  in  both  sterilized 
and  unsterilized  soils  had  dropped  way  below  the  numbers 
found  at  the  end  of  four  weeks.  During  the  next  two  weeks 
the  sterilized  soil  continued  to  drop  off,  though  not  to  any 
great  extent,  while  the  unsterilized  soil  advanced. 

At  this  point  it  became  necessary  to  discontinue  the  taking 
of  samples  because  of  the  press  of  other  work. 

We  are  unable  to  account  for  the  decrease  in  numbers  of 
bacteria  in  either  sterilized  or  unsterilized  soil.  A  similar 
decrease  in  numbers  of  bacteria  has  been  noted  in  other  ex- 
periments in  the  greenhouse  in  which  unsterilized  soil  was 
used.  The  temporary  increase  in  numbers  in  the  sterilized 
soil  may  be  attributed  to  the  stimulus  given  by  the  steam 
heat ;  and  it  appears  also  that  sterilization  had  a  tendency  to 
overcome,  for  a  time  at  least,  the  antagonistic  agency  or 
agencies  which  caused  the  decrease  in  the  unsterilized  soil. 

More  extended  experiments  and  observations  are  necessary 
before  definite  conclusions  can  be  reached  regarding  the  effect 
of  so-called  sterilization  on  the  bacterial  contents  of  soils ;  but 
from  the  results  obtained  in  this  experiment  and  from  tests 
of  other  soils,  both  sterilized  and  unsterilized,  we  may  con- 
clude that  steam  treatment  of  soils  greatly  stimulates  bacterial 
development  in  them,  and  that  if  certain  as  yet  unknown  ad- 
verse conditions  can  be  removed,  the  high  numbers  may  be 
retained  indefinitely. 
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REPORT   OF   THE   ENTOMOLOGISTS. 


C.    II.    KERN  A  LI),    II.    T.    FERNALI). 


The  year  1905  has  been  marked  by  a  great  abundance  of 
insects  of  many  kinds,  while  the  two  years  preceding  were 
equally  marked  by  their  scarcity.  To  this  fact  is  probably 
due  the  large  increase  in  the  amount  of  correspondence  the 
present  year,  nearly  two  thousand  letters  having  been  sent 
out,  besides  an  unrecorded  amount  of  printed  matter,  in  an- 
swer to  questions  received. 

Investigations  as  to  the  number  of  broods  and  times  of 
appearance  of  the  codling  moth  and  oyster-shell  scale  have 
been  continued  during  the  season,  and  should  be  repeated  for 
several  years  to  come,  that  reliable  date  averages  may  be 
obtained,  and  thus  the  best  times  for  the  treatment  of  these 
insects  be  a.scertained. 

Several  private  insecticides  have  been  more  or  less  tested 
and  the  results  noted,  statements  of  these  having  been  sup- 
plied in  each  case  to  the  persons  sending  the  materials. 
While  some  of  these  substances  were  shown  to  have  a  cer- 
tain v&lue  for  the  destruction  of  insects,  it  was  noticeable  that 
they  were  no  more  effective  than  well-known  insecticides 
costing  less,  or  that  they  were  injurious  to  the  foliage  of  the 
plants  they  were  tested  on.  In  fact,  none  of  the  materials 
tested  at  this  station  during  the  year  can  be  considered  as 
adding  anything  of  value  to  our  present  list  of  standard  in- 
secticides, though  it  has  taken  considemble  time  from  other 
work  to  establish  these  negative  results. 

The  collections  of  the  division  have,  as  usual,  been  given 
the  needed  care  and  have  been  added  quite  considerably  to 
during  the  year,  while  additional  facts  as  to  the  distributitm 
of  insect  pests  in  Massachusetts  and  their  habits  have  been 
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gathered  and  recorded.  The  card  catalogue  has  been  kept 
abreast  of  the  new  publications  and  improved  in  many  ways, 
and  requests  for  the  information  it  contains  are  firequently 
received  from  other  stations  and  from  individuals. 

Some  study  has  been  given  to  the  carnation  twitter,  and 
the  identity  of  the  insect  causing  this  trouble  has  been  ascer- 
tained with  considerable  though  not  absolute  certainty. 
Further  investigations  on  this  subject  will  be  made  during 
the  coming  year  if  material  to  study  can  be  obtained. 

Special  researches  have  also  been  continued  on  the  Asilidse 
or  robber  flies  ;  the  Pyralidse,  a  group  including  many  very 
injurious  insects ;  the  Bombinee  or  bumble  bees  and  their 
habits ;  and  on  the  Sphecidse  or  digger  wasps,  these  studies 
being  of  the  entire  groups  ;  while  a  Cecidomyiid  on  oak,  the 
stalk  borer  and  sevei-al  other  species  have  received  special 
attention  individually. 

The  erection  of  a  new  greenhouse  during  the  summer  has 
greatly  improved  the  facilities  of  the  division  for  entomo- 
logical research,  besides  being  an  excellent  example  of  modern 
greenhouse  construction.  With  a  house  which  is  reasonably 
tight  and  which  can  be  kept  warm  during  the  winter  it  has 
been  possible  to  begin  a  series  of  experiments  to  determine 
the  resistant  power  of  various  forcing  crops  to  fumigation. 
The  business  of  raising  crops  under  glass  in  Massachusetts 
is  a  very  large  one,  and  in  too  many  places  is  greatly  inter- 
fered with  by  the  presence  of  insects  which  can  only  be  con- 
trolled by  fumigation  with  hydrocyanic  acid  gas.  The  strength 
of  fumigation  necessary  to  destroy  these  insects  is  now  well 
known  in  most  cases,  but  the  charge  which  the  plants  can 
resist  under  all  conditions  of  growth  is  not ;  and  many  an 
owner  has  refused  to  fumigate  a  badly  infested  house  for  fear 
of  killing  his  plants  along  with  the  insects.  From  the  ex- 
periments now  under  way,  and  which  it  will  require  several 
years  to  complete,  it  is  believed  that  data  can  be  obtained  of 
such  a  nature  that  any  person  who  desires  to  treat  a  green- 
house will  be  able  to  do  so  with  entire  safety  to  the  plants, 
and  yet  kill  the  insects  which  may  be  present. 
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Insects  of  the  Year. 

The  present  year  has  been  favorable  for  the  rapid  increase 
of  insects  in  Massachusetts,  and,  though  no  one  species  has 
l)een  present  in  overwhelming  abundance,  eac^i  has  done  its 
part  in  attacking  crops  of  all  kinds. 

The  San  Jos6  scale  is  as  abundant  as  it  has  ever  been  in 
the  State,  and  is  spreading  farther  each  year.  Where  its 
presence  is  neglected  it  makes  itself  speedily  felt ;  but  with 
the  methods  we  now  have  for  its  control  there  is  no  reason 
why  it  should  be  more  than  a  nuisance  in  the  future,  requir- 
ing treatment  every  two  or  three  years,  like  any  of  our  other 
pests. 

Cutworms  and  wire  worms  have  given  much  trouble,  par- 
ticularly in  the  eastern  and  central  portions  of  the  State, 
while  but  little  has  been  heard  of  root  maggots  this  season. 

The  army  worm  has  caused  considerable  injury  locally  on 
some  of  the  cranberry  bogs  and  elsewhere  in  southeastern 
Massachusetts,  and  in  the  central  and  western  parts  of  the 
State  the  moths  of  this  pest  have  been  more  abundant  than 
for  some  time.  It  has  now  been  nearly  ten  years  since  the 
last  outbreak  of  this  insect,  and  it  is  not  unlikely  that  another 
may  be  due  before  long,  if  unknown  factors  do  not  develop 
to  prevent  it. 

Inquiries  about  insects  have  covered  a  wider  range  than 
usual,  but  the  most  numerous  questions  have  been  about  sev- 
eral species  of  scale  insects,  plant  lice  of  different  kinds,  r^d 
spiders,  borers,  datanas,  the  bean  weevil  and  the  red-humped 
apple-tree  caterpillar. 

Since  the  Legislature  placed  the  work  on  the  gypsy  and 
brown-tail  moths  in  the  hands  of  a  special  commission,  no 
particular  attention  has  been  given  them  here  ;  but  some  facts 
observed  in  connection  with  their  distribution  are  here  noted, 
as  they  have  been  gathered  by  members  of  the  station.  A 
few  tents  of  the  brown-tail  moth  were  observed  in  Amherst 
last  spring  and  others  were  received  from  Martha's  Vineyard, 
while  several  were  found  on  Nantucket  last  fall,  showing  that 
this  insect  is  widely  distributed  over  the  State.  Several 
cases  have  also  been  reported  to  the  station  of  the  presence 
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of  the  gypsy  moth  outside  of  the  territory  originally  occu- 
pied by  it,  and  these  observations  have  been  confirmed  by 
inspectors  of  the  Gypsy  Moth  Commission.  That  this  insect 
is  now  rapidly  spreading  there  can  be  no  doubt,  and  it  is  too 
probable  that  the  entire  State  will  before  long  be  infested  by 
these  two  insects,  which  are  among  the  worst  enemies  to  man 
which  occur  in  the  United  States. 


APPENDIX. 


Compilation  op  Analyses  of  Agricultuual 
Chemicals,  Repusk  Salts,  Ashes,  Lime  Com- 
pounds, Refuse  Substances,  Guanos,  Phos- 
phates AND  Animal  Excrements. 


U.    n.    IIASKINS. 


1.  Chemicals,  refuse  salts,  etc. 

2.  Ashes,  marls,  lime  compounds,  etc. 

3.  Refuse  substances. 

4.  Guanos,  phosphates,  etc. 

5.  Animal  excrement,  etc. 

6.  Average  per  cents,  of  the  different  ingredients  found  in  the 

preceding  compilation  of  analyses,  calculated  to  pounds 
per  ton  of  2,000  pounds. 

1868  to  1905. 

This  compilation  does  not  include  the  analyses  made  of 
licensed  fertilizers.  They  are  to  be  found  in  the  different 
bulletins  and  annual  reports  of  the  State  inspector  of  ferti- 
lizers from  1873  to  1895,  which  are  contained  in  the  re- 
ports of  the  secretary  of  the  Massachusetts  State  Board  of 
Agriculture  for  these  years,  and  in  the  bulletins  of  the  di- 
vision of  chemistry  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College  since  March,  1895. 

No  valuation  is  stated  in  this  compilation,  as  the  basis  of 
valuation  changes  from  year  to  year. 

In  the  following  compilation  of  analyses  of  agricultural 
chemicals,  refuse  materials,  manurial  substances,  etc.,  the 
signification  of  the  star  (*)  prefixed  to  the  name  of  the 
substance  is  that  the  compilation  is  made  up  of  analyses 
subsequent  to  the  year  1897.  It  was  believed  that  a  com- 
pilation made  up  of  more  recent  analyses  would  more  nearly 
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represent  the  present  genei*al  chemical  character  of  the  sub- 
stances, and  would  therefore  ]ye  of  more  practical  ^'alue. 

It  must  }ye  understood  that  the  chemical  character  of  many 
of  the  refuse  substances  used  for  manurial  purposes  is  con- 
stantly undergoing  changes,  due  to  frequent  variations  in  the 
parent  industry. 

As  a  rule,  in  all  succeeding  analyses  the  essential  con- 
stituents are  detei*rained  and  stated ;  blanks  do  not  imply 
the  absence  of  the  non-essentials. 
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represent  the  present  geneml  chemical  character  of  the  sub- 
stances, and  would  therefore  l>e  of  more  practical  value. 

It  must  \ye  understood  that  the  chemical  character  of  many 
of  the  refuse  substances  used  for  manurial  purposes  is  con- 
stantly undergoing  changes,  due  to  frequent  variations  in  the 
parent  industry. 

As  a  rule,  in  all  succeeding  analyses  the  essential  con- 
stituents are  detemiined  and  stated ;  blanks  do  not  imply 
the  absence  of  the  non-essentials. 
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Compilation  of  Analyses  of  Fruits,  Garden 

Crops  and  Insecticides, 


H.    D.   HASKIN8. 


1.  Analyses  of  fruits. 

2.  Analyses  of  garden  crops. 

3.  Relative  proportions  of  phosphoric  .acid,  potassium  oxide 

and  nitrogen  in  fruits  and  garden  crops. 

4.  Analyses  of  insecticides. 

The  results  of  chemical  analyses  of  twenty  prominent  gar- 
den crops  (green)  show  the  following  average  composition, 
expressed  in  parts  per  thousand  :  — 

Nitrogen, 4.1 

Potassium  oxide, 8.9 

Phosphoric  acid,  .         .         .         .         .         1.9 

A  computation  of  the  results  of  the  above  analyses  of 
green  garden  vegetables  shows  the  following  relative  pro- 
portion of  the  three  essential  ingredients  of  plant  food  :  — 

Nitrogen, 2.2 

Potassium  oxide, 2.0 

Phosphoric  acid, 1.0 

The  weight  and  particular  stage  of  growth  of  the  vege- 
tables when  harvested  control,  under  otherwise  corresponding 
conditions,  the  actual  consumption  of  each  of  these  articles 
of  plant  food.  Our  information  regarding  these  points  is 
still  too  fragmentary  to  enable  a  more  detailed  statement 
here  beyond  relative  proportions.  It  must  suffice  for  the 
present  to  call  attention  to  the  fact  that  a  liberal  manuring 
within  reasonable  limits  pays,  as  a  rule,  better  than  a  scanty 
one.     (C.  A.  Goessmann.) 
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Many  of  the  foregoing  analyses  were  compiled  from  the 
tables  of  E.  Wolff.  Those  marked  with  a  star  (*)  are  from 
analyses  made  at  the  Massachusetts  State  Agricultural  Ex- 
periment Station,  Amherst,  Mass.,  and  since  1895,  at  the 
chemical  division  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College. 


3.    Relative  Proportions  of  Phosphoric  Acid,  Potassium  Oxide 
AND  Nitrogen  in  Fruits  and  Garden  Crops. 


Phoipliorio 
Aoid. 

PotMiium 
Oxide. 

Nitrogen. 

Fruits, 

Ericace£e :  — 

•  Cranberries,  .... 

3.0 

- 

•  Cranberries 

3.33 

2.66 

Rosaceas :  — 

Apples, 

2.7 

2.0 

♦  Apples, 

JL        « 

1.9 

1.3 

♦  Peaches, 

^ 

1.3 

- 

Pears,    . 

3.6 

1.2 

Strawberries, 

1.4 

- 

♦  Strawberries, 

2.6 

- 

♦  Strawberry  vines,  , 

.7 

- 

Cherries, 

3.3 

- 

Plums,  . 

4.3 

- 

Saxifragacese :  — 

•  Currants,  white,     . 

2.8 

- 

*  Currants,  red. 

2.1 

- 

Grooseberries, 

1.9 

- 
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3.    Relative  Propobtions  of  Phosphoric  Acid,  etc.,  in  Fruits 

AND  Garden  Crops — Continued. 


Phosphoric 
Add. 

PotMiImn 
Oxide. 

Nitrogen. 

Vitdceae :  — 

Grapes,          .... 

1 

8.6 

1.2 

Grape  seed,   .... 

1 

1.0 

2.7 

Garden  Crops, 

ChenopodiacefiB :  — 

Mangolds,      .... 

6.0 

2.3 

*  Mangolds,      .... 

4.2 

2.1 

Mangold  leaves,    . 

4.5 

3.0 

Sagar  beets,  .... 

4.2 

1.8 

•  Sugar  beets 

4.8 

2.2 

Sugar  beet  tops,     . 

2.3 

1.7 

Sugar  beet  leaves. 

5.7 

4.3 

Sugar  beet  seed,     . 

.    1.6 

- 

•  Red  beets,      .... 

4.1 

3.3 

Spinach,         .... 

1.7 

3.1 

•  Spinach,         .... 

19.2 

6.8 

Composite :  — 

Lettuce,  common,  . 

5.3 

- 

Head  lettuce. 

3.9 

2.2 

•  Head  lettuce, 

7.7 

4.0 

Roman  lettuce, 

2.3 

1.8 

Artichoke,      .... 

.63 

- 

*  Artichoke,  Jerusalem,    . 

2.8 

2.7 
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8.    Relative  Proportions  of  Phosphoric  Acid,  etc.,  in  Fruits 

AND  Garden  Crops — Coniinued. 


Phoaphorio 
Add. 


Potaasium 
Oxide. 


Nitrog6ii. 


ConvolvulaceaB :  — 
Sweet  potato, 


Crucif  erae :  — 

White  turnips, 
*  White  turnips, 


White  turnip  leaves, 


*  Ruta-bagas,  . 
Savoy  cabbage. 
White  cabbage, 

*  White  cabbage. 
Cabbage  leaves. 
Cauliflower,  . 
Horse-radish,     , 
Radishes, 
Kohlrabi, 


Cucurbitaceae :  — 


Cucumbers,  . 
Pumpkins,     . 


Gramineas :  — 

Com,  whole  plant,  green, 

*  Com,  whole  plant,  green. 
Com,  kernels, 

•  Com,  kernels, 


4.6 


8.6 
8.9 
3.1 
4.1 
1.9 
4.1 
11.0 
4.1 
2.8 
8.9 
3.2 
1.6 


2.0 


.6 


8.7 
2.2 

.6 
.6 


8.0 


2.8 
1.8 

1.6 
2.5 
1.7 
7.6 
1.7 
2.5 
2.2 
8.8 
1.8 


1.8 
.7 


1.9 
2.8 
2.8 
2.6 
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8.    Relahvb  Proportions  of  Phosphoric  Acid,  etc.,  in  Fruits 

AND  Garden  Crops — Continued. 


Phospliorlo 
Add. 


PotMtinm 
Oxide. 


Nitrog«n. 


Grammea9  —  Con. 

*  Com,  whole  ears,  . 

*  Com,  stover, 


Legominoss :  — 

Hay  of  peas,  cut  green, 

♦  Cow-pea  (Dolicho8)t  green,   . 

*  Small  pea  {LcUhyrus  sylves- 

fm),  dry. 
Peas,  seed,     . 


Pea  straw,     . 
Garden  beans,  seed. 
Bean  straw,  . 

*  Velvet  beans,  kernel, 

•  Velvet  beans,  with  pod. 


*  Leaves  and  stems  of   velvet 

beans. 

Liliacess :  — 

*  Asparagus,  .... 
Asparagus,  •  •  •  . 
Onions,  •         •         •         . 

*  Onions,  .... 


Solanacece :  — 
Potatoes, 
*  Potatoes, 
Potato  tops,  nearly  ripe. 


1 
1 
1 
1 


1 
1 
1 


.8 


4.4 


3.06 
1.3 
1.9 
2.6 


3.6 

4.1 
2.7 


2.5 


8.7 


3.4 

3.4 

3.1 

2.9 

3.4 

4.2 

1.2 

4.3 

2.8. 

4.0 

1.2 

4.0 

3.3 

— 

1.7 

4.0 

1.56 

2.3 

3.06 

3.6 

2.1 


2.1 
3.0 
3.1 
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8.    Relative  Proportions  of  Phosphoric  Acid,  etc.,  in  Fruits 

AND  Garden  Crops  —  Concluded. 


Phocphorio 
Add. 

Potaiaium 
Oxide. 

Nkrogen. 

Solanacese  —  Con. 

Potato  tops,  unripe, 

8.7 

5.8 

♦Tomatoes,      .... 

8.7 

4.5 

Tobacco  leaves. 

6.2 

5.8 

♦  Tobacco,  whole  leaf, 

13.46 

5.65 

Tobacco  stalks. 

8.1 

2.7 

*  Tobacco  stems, 

10.7 

8.8 

Umbelliferffi :  — 

Carrots,     .    .         .        • 

2.7 

2.0 

*  Carrots,         .... 

6.7 

1.7 

Carrot  tops,  .... 

2.9 

5.1 

Carrot  tops,  dry,    . 

8.0 

5.1 

Parsnips,       .... 

8.8 

2.8 

♦  Parsnips,       .... 

8.8 

1.2 

Celery,           .... 

8.5 

1.1 
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I 


Compilation  op  Analyses  op  Fodder  Abticles^ 
AND  Dairy  Products,  made  at  Amherst,, 
Mass.,  186a-1905.* 


E.  B.  HOLLAND  AND  P.  H.  SMITH. 


A.      COMPOSITIOK  AND  DIGESTIBILITY  OF  FODDEB  AbTICLES^ 

I.  —  Green  fodders. 

(a)  Meadow  grasses  and  millets. 

(b)  Cereal  fodders. 

(c)  Legumes. 

{d)  Mixed  and  miscellaneous. 
II.  —  Silage. 

III.  —  Hay  and  dry,  coarse  fodders. 

{a)  Meadow  grasses  and  millets. 

(J)  Cereal  fodders. 

{c)  Legumes. 

(d)  Straw. 

{e)  Mixed  and  miscellaneous. 

IV.  —  Vegetables,  fruits,  etc. 
V.  —  Concentrated  feeds. 

{a)  Protein. 
(J)   Starchy, 
(c)   Poultry. 
VI.  — Dairy  products. 

B.  Fertilizer  Ingredients  of  Fodder  Articles.     (For 

classification,  see  A  and  C.) 

C.  Analyses  of  Dairy  Products. 

1  Part  III.  of  the  report  of  Department  of  Foods  and  Feeding* 
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HATCH  EXPERIMENT   STATION. 


[Jan. 


B.    Fertilizer  Ingredients  of  Fodder  Articles.* 

[Figures  equal  percentages  or  pounds  In  100.] 


II 


fe 


i 


f 


I 


•a 


£ 


I.— Gbeem  F0DDBB8. 

(a)  Meadow  GrasseM  and  MiUets, 
Orchard  grass 

MlUet, 

Barnyard  millet, 

Hungarian  grass 

Japanese  millet, 


(6)  Cereai  Fodders. 


Corn  fodder, 
Oats, 


Rye, 


(0)  Legume*, 
Alfalfa. 

Horse  bean 

Soy  bean  (early  white), 

Soy  bean  (medium  green),  average,  . 

Soy  bean  (medium  green),  in  bud,    . 

Soy  bean  (medium  green) ,  in  blossom, 

Soy  bean  (medium  green),  in  pod,     . 

Soy  bean  (medium  black),  . 

Soy  bean  (late) 

Alslke  clover, 

Mammoth  red  clover 

Medium  red  clover,  average. 

Medium  red  clover,  in  bud, . 

Medium  red  clover,  in  blossom, . 

Medium  red  clover,  seeding. 

Sweet  clover, 

White  lupine, 

Yellow  lupine, 


i 

1 
8 
1 
8 

22 
8 

2 

4 

1 
1 

U 
1 
6 
7 
1 
1 
6 
8 

10 
2 
8 
2 
1 
1 
1 


70 
80 
80 
80 
80 

80 
76 
75 

80 
86 
80 
80 
80 
80 
78 
80 
80 
80 
80 
80 
80 
79 
76 
80 
86 
86 


0.43 

0.56 

0.29 

0.43 

0.9D 

0.67 

0.30 

0.42 

0.83 

0.22 

0.39 

0.80 

0.72 

0.56 

0.27 

0.67 

0.44 

0.81 

0.41 

0.21 

0.57 

0.55 

0.64 

0.58 

0.66 

0.58 

0.64 

0.60 

0.72 

0.52 

0.70 

0.50 

0.60 

0.68 

0.58 

0.50 

0.50 

0.27  s 

0.62 

0.57 

0.58 

0.71 

0.51 

0.58 

0.61 

0.65 

0.43 

0.40 

0.46 

0.26 

0.40 

0.44 

0.13 
0.11 
0.10 
0.12 
0.10 

0.13 
0.19 
0.11 

0.11 
0.05 
0.13 
0.14 
0.15 
0.18 
0.17 
0.16 
0.14 
0.15 
0.12 
0.11 
0.13 
0.12 
0.13 
0.12 
0.05 
0.09 


1  Many  of  these  analyses  were  made  in  earlier  years  by  the  Massachusetts  State 
Experiment  Station.  The  percentages  of  the  several  ingredients  wl  11  vary  considerably, 
depending  upon  the  fertility  of  the  soil,  and  espednlly  upon  the  stage  of  growth  of  the 
plant.  In  the  majority  of  cases  the  number  of  samples  analyzed  is  too  few  to  give 
a  fair  average.  The  figures,  therefore,  must  be  regarded  as  close  approximations, 
rather  than  as  representing  absolutely  the  exact  fertilizing  ingredients  of  the  different 
materials.    (J.  B.  L.) 

*  Evidently  below  normal. 
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B.    Fertiuzbr  In6R£Diemts  of  Foddeb  AsncLES  —  Continued. 


ll 

in 


I. ~ Green  Foddebs— Coii. 

(c)  £€^umM~Coii. 
Canada  field  peas,  average, . 

Canada  field  peaa.  In  bnd,    . 

Canada  field  peas,  in  blossom,    . 

Canada  field  peas,  in  pod,    . 

Cow  pea,  ayerage, 

Black  cow  peas, 

Whlp-poor.wlll  oow  peaa,    . 

Flat  pea, 

Small  pea, 

Sainfoin, 

Serradella, 

Snlla, 

Spring  vetch 

Haix7  or  sand  vetch,  average,    . 

Halrj  or  sand  vetch.  In  bud. 

Hairy  or  sand  vetch,  in  blossom. 

Kidney  vetch, 

Average  for  legumes,    .... 

(d)  Mixed  and  MiiceUaneoua, 
Tetch  and  oats, 

Apple  pomace, 

Carrot  tops, 

Prickly  comfrey, 

Common  buckwheat,    .... 

Japanese  buckwheat,    .... 

Silver-hull  buckwheat, .... 

Summer  rape, 

Sorghum, 

Teoslnte 

n.—SiLAQB. 
Com, 

Corn  and  soy  bean,       .... 

Millet, 

Millet  and  soy  bean 

>  Too  low;  0.48  nearer  correct. 


6 
2 
S 
2 
9 
4 
5 
1 
1 
1 
2 
2 
1 
0 
2 
8 
1 


4 
2 

1 
1 
1 
1 
1 
1 
8 
1 

7 
1 
8 
0 


86 
85 
87 
84 
85 
86 
86 
86 
85 
76 
86 
76 
85 
86 
86 
83 
86 


80 
88 
80 
87 
86 
86 
85 
85 
80 
70 

80 
76 
74 
79 


0.60 
0.50 
0.46 
0.62 
0.46 
0.40 
0.49 
0.75 
0.40 
0.68 
0.86 
0.68 
0.86 
0.56 
0.68 
0.66 
0.44 
0.68 

0.801 

0.21 

0.69 

0.87 

0.44 

0.26 

0.29 

0.84 

0.26 

0.47 

0.42 
0.66 
0.26 
0.42 


0.88 
0.44 
0.82 
0.87 
0.47 
0.47 
0.47 
0.82 
0.81 
0.57 
0.87 
0.68 
0.46 
0.51 
0.54 
0.57 
0.28 
0.44 

0.80 
0.12 
1.08 
0.76 
0.54 
0.58 
0.89 
0.78 
0.29 
1.18 

0.39 
0.86 
0.62 
0.44 


0.12 
0.11 
6.11 
0.18 
0.12 
0.12 
0.12 
0.10 
0.09 
0.20 
0.12 
0.12 
0.10 
0.18 
0.12 
0.16 
0.08 
0.12 

0.14^ 

0.02 

0.13 

0.12 

0.09 

0.14 

0.14 

0.10 

0.11 

0.06 

0.18 
0.85  • 
0.14 
0.11 


s  Evidently  too  high. 
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HATCH   EXPERIMENT   STATION. 


[Jan, 


B.    Febtilizeb  Inor£di£nt8  of  Foddbb  Abticles  —  Cotitmued. 


il 


I 


I 


Is 


ni.— Hay  and  Dbt  Coarse  Foddebs. 
(a)  Meadow  Greuaee  and  Mittets. 
Bamjard  millet, 

Hungarian  grass, 

Italian  rye  grass, 

Eentacky  blue-grass 

Meadow  fescue, 

Orchard  grass 

Perennial  rye  grass, 

Red-top, 

Timothy, 

English  hay  (mixed  grasses),     . 

Rowen, 

Branch  gprass 

Fox  grass, 

Salt  hay  (variety  uncertain), 

(6)  Cereal  Fodders. 
Com  stover,  from  Held,        .... 

Com  stover,  very  dry 

Oats, 

(c)  Legumes, 
Alsike  clover 

Mammoth  red  clover 

Medium  red  clover 

(tf)  Straw. 
Barley, 

Soy  bean 

Millet, 

(e)  Minced  and  Miscellaneous. 
Vetch  and  oats, 

Broom  com  waste  (stalks) ,         .       .       . 

Palmetto  root, 

Spanish  moss 

White  daisy, 

IV.  — Vegetables,  Fbuits,  etc. 
Apples, 

Artichokes,      .       .       ... 

»  Too  high;  1.90  nearer  correct. 
«  Evidently  below  normal. 


S 
1 
4 

2 
6 
4 

2 
4 

3 
18 
18 
1 
1 
1 

17 

17 

3 

6 

8 

10 

2 


14 
14 
14 
14 
14 
14 
14 
14 
H 
14 
14 
16 
16 
16 

40 
90 
16 

lA 
15 
16 

16 
16 
16 

16 
10 
12 
lA 
16 

78 
78 


1.28 
1.29 
1.12 
1.20 
0.98 
1.28 
1.16 
1.07 
1.20 
1.84 
1.72 
1.06 
1.18 
1.06 

0.69 
0.92 
2.46  I 

2.26 
2.14 
2.21 

0.96 
0.68 
0.68 

1.29  8 

0.87 

0.54 

0.61 

0.26 

0.12 
0.46 


2.88 
1.79 
1.19 
1.54 
1.98 
1.60 
1.47 
0.95 
1.42 
1.61 
1.58 
0.87 
0.95 
0.64 

0.92 
1.22 
1.00 

2.10 
1.16  s 
2.42 

2.03 
1.04 
1.73 

1.27 
1.87 
1.57 
0.66 
1.18 

0.17 
0.48 


0.48 
0.62^ 
0.68 
0.89 
0.37 
0.8S 
0.58 
0.38 
0.38 
0.8» 
0.48 
0.1» 
0.18 
0.28 

0.20 
0.26 
0.65 

0.68 
0.62 
0.47 

0.19 
0.25 
0.18 

0.60 
0.47 
0.16 
0.07 
0.41 

0.01 
0.17 


«  Too  low;  1.80  nearer  correct. 
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B.    Fertiuzer  Ingredients  of  Fodder  Articles — Continued. 


If 


I 


I 

•a 


£ 


IV.— Vegetables,  Fbuits,  etc.  — Con. 
Beeta,  red, 

■Sugar  beets, 

Yelk>w  fodder  beets, 

Mangolds, 

Carrots, 

•Cranberries, 

Parsnips, 

Potatoes 

Japanese  radish, 

Tornips, 

Ruta-bagas, 

v.— Comcehtbated  Feeds. 

(o)  Protein. 
Bed  adzlnkl  bean, ' 

White  adzlnkl  bean, 

49addle  bean, 

Soy  bean, 

Blood  meal  (Armour's),      .... 

Brewer's  dried  grains, 

•Cotton.seed  meal, 

Distillers'  dried  g^lns,        .... 

Gluten  feed, 

Gluten  meal, 

Linseed  meal  (new  process), 

Linseed  meal  (old  process) 

Malt  sprouts, 

Bibby's  dairy  cake 

<Sucrene  feed, 

Pea  meal, 

Peanut  meal, 

Protelna 

Bye  feed, 

Wheat  middlings  (flour),     .... 

Wheat  middlings  (standard),     . 

Wheat  mixed  feed, 

'Wheat  bran, 


8 
4 
1 
8 
8 
1 
1 
5 
1 
4 
8 


1 

1 

I 

8 

1 

8 

180 

20 

72 

M 

21 

48 

IS 

1 

1 

1 

1 

1 

11 

82 

T7 

828 

08 


88.0 
86.0 
80.0 
88.0 
89.0 
89.0 
80.0 
80.0 
98.0 
90.0 
89.0  ' 


14.0 

14.0 

14.0 

14.0 

11.0 

8.0 

7.0 

8.0 

8.5 

9.6 

9.0 

8.5 

11.0 

10.0 

10.0 

10.0 

8.0 

8.0 

U.O 

10.0 

10.0 

10.0 

10.0 


0.24 
0.24 
0.28 
0.15 
0.16 
0.08 
0.22 
0.89 
0.08 
0.17 
0.19 


8.27 
8.45 
2.08 
6.61 
18.66 
8.68 
7.16 
4.60 
4.17 
6.87 
6.97 
6.82 
4.32 
2.94 
2.62 
8.04 
7.84 


0.44 
0.62. 
0.66 
0.84 
0.46 
0.10 
0.62 
0.61 
0.40 
0.88 
0.49 


1.66 
1.68 
2.09 
2.12 
0.18 
0.86 
2.01 
0.81 
0.87 
0.21 
1.42 
1.29 
2.00 
1.67 
2.08 
0.98 
1.64 


0.09 
0.11 
O.U 
0.14 
0.09 
008 
0.19 
0.06 
0.06 
0.12 
0.12 


8.04 

0.58 

1.02 

2.86 

1.08 

1.60 

8.16 

1.06 

1.66 

2.92 

1.28 

2.04 

2.76 

1.48 

2.67 

2.68 

1.40 

2.82 

0.96 
1.00 
1.49 
1.82 
0.26 
1.06 
2.86 
0.61 
0.73 
0.65 
1.79 
1.64 
1.56 
2.07 
0.65 
1.81 
1.27 
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HATCH   EXPERIMENT   STATION.         [Jan. 


B.    FERTiLizBit  Ingredients  of  Foddeb  Articles — Conclttded, 


I 


& 

» 


1^ 


v.  — COMCEXTRATED  FEEDS— Cofl. 
(&)  Starehy. 
Ground  barley, 

Backwbeat  hulls, 

CcNSoadast, 

Corncobs, 

Com  and  cob  meal, 

Com  kernels, 

Com  meal, 

Com  and  oat  feed  (Yictor), .... 

Cora,  oat  and  barley  feed  (Schumachers), 

Cotton  hulls, 

Hominy  meal, 

Common  millet  seed 

Japanese  millet  seed, 

Molasses  (Porto  Rico) 

Dried  molasses  beet  pulp 

Oat  kernels, 

Oat  feed 

Oat  feed  (low  grade) 

Peanut  feed, 

Peanut  husks, 

Louisiana  rice  bran 

Rye  middlings, 

Damaged  wheat, 

Wheat  flour, 

(c)  PouUry, 
American  poultry  food 

Meat  and  bone  meal, 

Meat  scraps 

VI,  —  Daiby  Pboducts. 
Whole  milk, 

Human  milk 

Skim  milk 

Buttermilk, 

Whey, 

Butter, 

1  From  Farrington  and  WoU. 


1 

1 

1 

8 

89 

13 

8 

2 

1 

8 

49 

3 

1 

1 

1 

1 

14 

15 

2 

1 

1 

1 

1 

2 

1 

10 

4 

297 

8 

22 

1 

1 

117 


18.0 

18.0 

7.0 

8.0 

11.0 

11.0 

14.0 

10.0 

8.0 

11.0 

11.0 

12.0 

12.0 

84.0 

8.0 

11.0 

7.0 

7.0 

10.0 

18.0 

11.0 

11.0 

18.0 

12.0 

8.0 
6.0 
9.0 

86.4 
88.1 
90.3 
91.1 
98.7 
12.5 


1.56 
0.49 
2.80 
0.52 
1.88 
1.82 
1.92 
1.88 
1.80 
0.75 
1.66 
2.00 
1.58 
0.51 
1.60 
2.06 
1.26 
0.88 
1.46 
0.80 
1.42 
1.87 
2.26 
2.08 

8.88 
5.92 
7.68 

0.67 
0.24 
0.59 
0.51 
0.10 
0.19 


0.84 
0.62 
0.68 
0.63 
0.46 
0.40 
0.84 
0.61 
0.68 
1.08 
0.78 
0.45 
0.85 
8.68 
1.47 

0.75 
0.70 
0.79 
0.48 
0.88 
0.82 
0.51 
0.86 

0.52 


0.191 

0.18  « 

0.05 

0.07 


0.66 
0.07 
1.84 
0.06 
0.56 
0.70 
0.71 
0.59 
0.88 
0.18 
1.25 
0.95 
0.68 
0.12 
0.16 

0.48 
0.35 
0.28 
0.13 
1.70 
1.28 
0.63 
0.85 

0.98 

14.68 

8.11 

0.16^ 

0.80* 

0.04 

0.17 


•  From  Woirs  Handbook. 
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TCIENT8     OF     DlGBSTIBn^ITY     OP     AmSRICAN 

Feed  Stuffs. — Experiments  made  in  the 
United  States.* 


J.  B.  LIND8EY  AND  P.  H.  SMITH. 


Experiments  with  Buminants. 
Experiments  with  Swine. 
Experiments  with  Horses. 
Experiments  with  Poultry. 
Experiments  with  Calves. 

Complete  through  Dec.  31,  1905. 


'  ^'i2»         ^»^oD  of  the  report  of  the  Dlylsion  of  Foods  and  Feeding. 
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1898,  1900-01,  1903-04. 

Tennessee  Experiment  Station,  unpublished  data. 
Texas  Experiment  Station,  Bulletins  13,  15,  19. 
Utah  Experiment  Station,  Bulletins  16,  54,  58. 
United  States  Department  of  Agriculture,  Bureau  of  Animal 
Industry,  Bulletin  56. 

Wisconsin  Experiment  Station,  report  for  1889;  Bulletin  3. 
Wyoming  Experiment  Station,  unpublished  data. 
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Bibby's  dairy  cake, 79 

Digestibility  and  cost  of , .  80 

Feeding  experiment  with, 81 

Botanists,  report  of, 115 

Bulletins  and  reports  ayailable, 9 
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CALENDAR  FOR  1906-1907. 


Jan.  3, 1906,  Wednesday,  fall  semester  resumed,  at  8  a.m. 
Febi-uary  7,  Wednesday,  fall  semester  ends. 
February  8,  Thursday,  spring  semester  begins,  at  8  a.m. 
March  28,  Wednesday,  N 

to  >  spring  recess. 

April  3,  Tuesday,  ) 

April  3,  Tuesday,  spring  semester  resumed,  at  8  a.m. 
June  16,  Saturday,  Grinnell  prize  eicamination  of  the  senior  class  in 

agriculture. 
June  17,  Sunday,  Baccalaureate  sermon. 

June  18,  Monday,  \  Burah"™  P^ze  speaking. 

(  Mint  prize  oratorical  contest. 
(  Class-day  exercises. 
June  19,  Tuesday,^  Meeting  of  the  alumni. 

C  Reception  by  the  president  and  trustees. 
June  20,  Wednesday,  commencement  exercises. 

June  21,  22,  Thursday  and  Friday,  examinations  for  admission,  at  9  a.m.. 
Botanic  Museum,  Amherst;  at  Jacob  Sleeper  Hall,  Boston  Univer- 
sity, 12  Somerset  Street,  Boston  ;  at  Pittsfield  ;  and  at  Horticultural 
Hall,  Worcester. 
September  18,  19,  Tuesday  and  Wednesday,  examinations  for  admission, 

at  9  A.M.,  Botanic  Museum. 
September  20,  Thursday,  fall  semester  begins,  at  8  a.m. 
December  19,  Wednesday,  ^ 

to  >  winter  recess. 

Jan.  2,  1907,  Wednesday,  ) 

January  2,  Wednesday,  fall  semester  resumed,  at  8  a.m. 
February  6,  Wednesday,  fall  semester  ends. 
February  7,  Thursday,  spring  semester  begins,  at  8  a.m. 
March  27,  Wednesday, n 

to  >  spring  recess. 

April  3,  Wednesday,     J 

April  3,  Wednesday,  spring  semester  resumed,  at  8  a.m. 
June  19,  Wednesday,  commencement  exercises. 


ANNUAL  REPORT  OF  THE  TRUSTEES 


OF  THB 


MASSACHUSETTS  AGRICULTUEAL  COLLEGE. 


Eis  Excellency  the  Oovemor  and  the  Honorable  Council, 

In  beginning  the  preparation  of  the  annual  report,  the  mind 
irresistibly  recalls  the  one  who  prepared  the  last.  Even  then 
suffering  intensely,  that  dauntless  soul,  with  courage  and  de- 
termination which  were  the  surprise  and  admiration  of  all, 
with  devotion  to  duty  so  absolute  that  self  seemed  to  be  en- 
tirely forgotten,  still  guided  and  impelled  until  the  immediate, 
and  therefore  to  him  imperative,  task  was  done.  Then,  and 
only  then,  could  he  be  brought  to  relinquish  the  helm,  to  seek 
rest  and  hoped-for  restoration  to  health.  Again,  as  we  write, 
comes  vividly  to  mind  that  April  morning  when  the  telegraph 
and  the  telephone  brought  the  sad  news  of  his  death.  By  that 
death  on  April  23,  1905,  was  brought  to  an  end  a  period  of 
almost  thirty-eight  years  of  most  devoted  service  to  this  col- 
lege. 

Henry  Hill  Goodell,  at  that  time  twenty-eight  years  of  age, 
and  with  an  honorable  and  enviable  record  as  college  student, 
soldier  and  teacher,  entered  the  service  of  the  Massachusetts 
Agricultural  College  with  its  first  class  in  the  fall  of  1867. 
Originally  engaged  as  professor  of  modem  languages  and 
English  literature,  Mr.  Goodell,  during  the  formative  period 
of  the  college,  when  its  resources  were  small,  and  again  when 
in  the  late  seventies  and  early  eighties  the  institution  pav^^sed 
through  its  darkest  days  and  its  need  was  great,  seems  to  have 
stepped  into  every  breach  where  service  was  called  for;  and 
he  filled  at  different  times  the  position  of  instructor  in  such 
varied  branches  as  gymnastics,  military  tactics,  entomology, 
zoology",  anatomy  and  physiology,  rhetoric,  elocution  and  his- 
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tory.  The  most  spiking  tribute  to  the  qualities  of  the  man 
as  an  educator  is  found  in  the  fact  that  in  all  this  wide  range 
of  subjects  he  was  an  able,  inspiring  and  most  highly  suc- 
cessful teacher.  As  a  teacher  I  believe  he  will  be  longest 
remembered.  Who  that  has  sat  under  him  as  a  pupil  can 
ever  forget  his  energy,  his  enthusiasm  for  his  subject,  his 
absolute  mastery  of  the  matter  in  hand,  his  hearty  and  ap- 
preciative recognition  of  good  work,  —  nay,  even  of  faithful 
effort  unaccompanied  with  marked  success,  his  quick  percep- 
tion of  anything  which  even  suggested  an  attempt  to  deceive, 
and  the  consequent  instantly  flashing  scorn?  The  pupil 
imder  Mr.  Goodell  felt  that  he  must  do  good  work,  and  be- 
came imbued  with  a  most  earnest  desire  to  win  a  word  of 
appreciation  from  the  teacher  whom  he  so  ardently  admired. 
Who  shall  attempt  to  define  the  limits  of  the  influence  of 
such  a  teacher? 

In  connection  with  all  his  teaching  and  administrative 
duties,  this  professor  and  president  foimd  time  for  the  duties 
of  secretary  of  the  faculty  from  1882  to  1886,  and  served  as 
librarian  from  1886  to  1899.  In  a  very  real  sense  he  was  the 
creator  of  the  library,  which  numbered  but  a  few  hundred  vol- 
umes when  he  began  his  work,  and  had  grown  into  one  of  the 
most  complete  of  its  class  at  the  time  of  his  death,  when  it 
numbered  rather  over  26,000  volumes. 

On  the  death  of  President  Paul  A.  Chadbourne,  in  1883, 
Professor  Goodell  was  made  acting  president,  and  served 
from  February  to  September  of  that  year.  In  1886  he  was 
elected  president,  and  in  1888  director  of  the  Hatch  Experi-^ 
ment  Station.  President  Groodell  brought  to  the  discharge 
of  the  duties  of  president  and  director  executive  abilities  of 
a  high  order;  and,  as  was  to  be  expected  of  a  man  of  his 
ability,  singleness  of  purpose,  energy  and  devotion  to  duty, 
his  work  was  attended  with  distinguished  success.  During 
the  years  of  his  presidency  of  the  college,  1886  to  1905,  the 
faculty  of  the  institution  was  doubled,  the  students  in  at- 
tendance increased  in  about  the  same  proportion,  and  the 
appropriations  for  the  support  of  the  college,  both  by  State 
and  national  governments,  were  more  than  doubled.  Indeed, 
in  1886  the  State  made  no  fixed  annual  appropriation  for 
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the  support  of  the  college;  at  the  time  of' President  Goodell's 
death  such  appropriations  totalled  $40,000  annually. 

President  Goodell  early  took  a  leading  position  in  the  Asso- 
ciation of  American  Agricultural  Colleges  and  Experiment 
Stations,  in  the  organization  of  which  he  was  one  of  the  most 
influential.  Eor  many  years  he  was  the  chairman  of  its 
executive  committee,  in  which  position,  as  always  wherever 
placed,  he  won  in  remarkable  degree  the  admiration,  love 
and  respect  of  his  associates.  During  the  formative  period 
of  this  association  he  played  a  most  important  part  in  shap- 
ing its  organization  and  its  policy,  and  in  influencing  national 
legislation.  During  these  years  the  Hatch  act  and  the  sec- 
ond Morrill  act  were  passed.  The  first  established  and  pro- 
vided for  the  support  of  one  agricultural  experiment  station 
in  each  State  and  Territory  in  the  Union,  and  the  second 
appropriated  to  each  agricultural  and  mechanical  college  the 
sum  of  $25,000  annually.  These  acts  have  had  the  most 
far-reaching  consequences  for  good.  In  pressing  them  upon 
the  attention  of  congress  and  securing  their  consideration 
there.  President  Goodell,  by  his  tact,  energy  and  enthusiasm, 
was  able  to  exercise  great  influence. 

Any  reference  to  the  life  of  Professor  and  President 
Goodell,  —  "  Prof.  Henry  "  and  "  Proxy,"  as  the  boys  liked 
to  call  him,  —  which  should  fail  to  call  attention  to  his  per- 
sonal character  and  influence,  would  be  incomplete  and  in- 
adequate. The  students  felt  always  that  in  him  they  had  a 
friend  and  sympathizer  and  a  safe  and  wise  counsellor;  and 
the  beauty  of  his  life,  reflected  it  may  be  indeed  but  faintly, 
will  live  in  the  lives  and  characters  of  his  students. 

Another  of  the  very  early  instructors  at  the  college  has 
died  during  the  year.  Maj.  Henry  E.  Alvord,  who  served 
his  country  in  the  volunteer  forces  engaged  in  the  civil  war 
with  distinction,  was  the  first  military  instructor  in  the  Mas- 
sachusetts Agricultural  College.  Coming  to  the  college  in 
that  capacity  in  1869,  Major  Alvord  organized  the  military 
department  and  brought  it  to  a  high  state  of  efficiency,  re- 
linquishing the  position  when  he  resigned  from  the  army  in 
1871,  after  two  years  of  service. 

It  was  at  about  this  time  that  Major  Alvord,  apparently 
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from  pure  love  of  the  subject,  took  up  the  study  of  dairying, 
in  which  within  a  few  years  he  became  a  recognized  authority. 
He  was  later  for  some  years  at  the  head  of  the  experimental 
farm  belonging  to  the  late  Lawson  W.  Valentine  of  New 
York.  On  the  retirement  of  Dr.  Manley  Miles  from  the 
chair  of  agriculture,  in  1886,  Major  Alvord  was  elected  to 
succeed  him,  but,  receiving  an  offer  of  the  directorship  of  the 
Maryland  Agricultural  Experiment  Station,  he  resigned  to 
accept  that  position  early  in  1888.  It  will  be  remembered 
that  Major  Alvord  a  few  years  later  became  chief  of  the 
Dairy  Bureau  of  the  United  States  Department  of  Agri- 
culture, which  position  he  filled  with  marked  success  imtil  his 
death.  It  is  a  pleasure  here  to  record  the  fact  that  Major 
Alvord  always  retained  his  interest  in  and  love  for  the  Mas- 
sachusetts Agricultural  College,  as  shown  by  the  fact,  else- 
where  recorded  in  this  report,  that  he  made  it  a  heneficiary 
under  his  will. 

CouBSEs  OP  Study. 

During  the  past  year  there  has  been  but  one  change  in  the 
courses  of  study  offered  by  the  college,  —  the  two-years  course 
in  horticulture  for  women  has  been  withdrawn.  The  prin- 
cipal reasons  for  its  withdrawal  are  the  facts:  First,  that  it 
does  not  seem  to  be  in  demand;  during  the  four  years  that* 
it  has  been  offered,  it  has  been  taken  by  only  two  students. 
Second,  it  is  well-nigh  impossible  for  the  college,  with  its 
present  resources,  to  carry  on  the  course.  Third,  it  has  not 
been  found  satisfactory  by  those  students  who  have  taken  it 
The  time  devoted  to  it  is  evidently  too  short  for  a  thorough 
course,  which  alone  is  likely  to  satisfy.  This  change  in  no 
way  affects  the  attitude  of  the  college  towards  co-education. 
Women  will  still  be  welcomed  for  all  regular  courses,  and  a 
course  in  horticulture  for  women  will  be  given  whenever 
Simmons  College,  with  which  we  have  an  agreement  in  re- 
lation thereto,  is  ready  to  send  up  a  class. 

A  minor  change  in  the  conditions  imder  which  graduate 
study  for  the  degree  of  Master  of  Science  may  be  carried  on 
should  be  noted.  Graduates  of  our  own  college  or  of  other 
approved  institutions  employed  in  the  college  or  experiment 
station  may  in  connection  with  the  work  for  which  they  are 
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employed  pursue  graduate  studies  for  the  degree,  and  any 
work  done  in  discharging  the  regular  duties  of  the  position 
held  which  has  a  recognized  value  in  fitting  the  man  for  the 
degree  may  be  counted  as  a  part  of  the  work  for  the  degree. 

Changes  in  Faculty. 

The  past  year  has  brought  a  number  of  changes  in  the 
teaching  staff  of  the  college.  The  illness  of  President  Groodell 
during  the  early  part  of  the  year  and  his  subsequent  death 
made  it  necessary  to  provide  for  teaching  history  to  the  fresh- 
man class,  which  President  Goodell  himself  had  always  done. 
This  work  was  taken  for  the  balance  of  the  year  by  Maj. 
John  Anderson.  The  resignation  of  Major  Anderson  taking 
effect  the  first  of  September,  the  college  was  fortunate  in 
completing  arrangements  with  Professor  Gallinger,  associate 
professor  of  history  in  Amherst  College,  for  taking  charge 
of  the  work  during  the  present  college  year.  Professor  Gal- 
linger is  a  graduate  of  Amherst  College,  and  received  a  doc- 
tor's degree  in  Germany  for  post-graduate  work  in  history. 
He  is  notably  successful  in  his  work  as  a  teacher. 

The  resignation  of  Maj.  John  Anderson,  who  had  accept- 
ably filled  the  chair  of  professor  of  military  science  and 
tactics  for  five  and  a  half  years,  to  take  effect  the  first  of 
September,  was  received  in  June.  This  early  notice  gave 
ample  opportunity  to  look  up  the  qualifications  of  candidates 
for  the  position,  and  the  place  has  been  acceptably  filled  by 
the  detail  of  Capt.  George  C.  Martin,  Eighteenth  Infantry, 
who  reported  for  duty  early  in  September. 

Dr.  Charles  S.  Walker,  who,  in  addition  to  serving  as  col- 
lege chaplain,  has  for  nineteen  years  filled  the  chair  of  politi- 
cal science,  has  been  granted  a  year's  leave  of  absence,  dating 
from  July  1  last  His  work  in  the  department  of  political 
science  has  been  taken  by  George  N".  Holcomb,  A.B.,  a  grad- 
uate of  Trinity  College,  who  has  had  the  advantage  of  two 
years'  post-graduate  work  in  American  constitutional  and 
political  history  and  in  economic  and  industrial  history  in 
the  University  of  Pennsylvania  and  in  Harvard  University. 
Mr.  Holcomb  has  also  had  successful  experience  as  a  teacher. 

Mr.  Henry  J.  Franklin,  who  during  the  past  year  served 
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as  instructor  in  botany,  resigned  the  first  of  July  to  continue 
post-graduate  studies.  His  place  was  filled  by  the  appoint- 
ment of  A.  Vincent  Osmun,  M.S.  Mr.  Osmun  is  a  graduate 
of  the  Massachusetts  Agricultural  College,  from  which  insti- 
tution in  June  last  he  also  took  the  Master's  degree.  The 
unexpectedly  large  size  of  the  freshman  class  rendered  it  im- 
possible for  Mr.  Osmun  to  do  all  the  work  required,  and  he 
is  now  assisted  by  Mr.  Franklin,  who  gives  up  a  part  of  the 
time  which  he  proposed  to  devote  to  his  graduate  work. 

The  introduction  of  laboratory  work  in  the  department  of 
agriculture  rendered  the  employment  of  additional  assistance 
necessary;  and  Sidney  B.  Haskell,  a  graduate  of  the  college 
in  1904,  has  been  appointed  instructor  in  agriculture.  The 
resignation  of  William  E.  Tottingham,  instructor  in  chem- 
istry, to  accept  a  better  position  elsewhere,  made  necessary 
the  appointment  of  an  instructor  in  chemistry;  and  Charles 
G.  Bamum,  A.B.,  a  graduate  of  Middlebury  College,  Vt, 
has  been  appointed. 

George  O.  Greene,  who  for  two  years  had  served  as  in- 
structor in  horticulture,  resigned  during  the  summer  vaca- 
tion to  accept  a  position  in  Kansas,  and  his  place  has  been 
filled  by  the  appointment  of  Maurice  A.  Blake,  a  graduate 
of  the  college  in  the  class  of  1904,  who  during  his  first  year 
out  of  college  served  acceptably  as  an  instructor  in  the  Rhode 
Island  College  of  Agriculture  and  Mechanic  Arts. 

The  Year. 

On  the  night  of  November  16  the  large  college  bam  and 
the  dairy  school  wing  attached  thereto,  with  the  greater  part 
of  the  contents,  were  destroyed  by  fire,  which  seems  without 
doubt  to  have  been  incendiary  in  its  origin.  The  fire  was 
not  discovered  until  it  had  made  great  headway,  and  in  spite 
of  the  courageous,  cool  and  level-headed  work  of  the  farm 
superintendent  and  a  large  number  of  students,  there  was 
some  loss  of  live  stock.  Seventy  of  the  most  valuable  cows 
were  saved,  but  a  number  of  young  cattle,  two  or  three  valu- 
able cows  which  were  in  box  stalls,  and  the  bulls,  were  lost 
The  sheep,  with  the  exception  of  the  buck  at  the  head  of 
the  flock,  were  saved;  but  the  swine,  kept  in  the  basement, 
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with  the  exception  of  two  or  three  animals,  were  destroyed. 
Fortunately  the  greater  part  of  the  breeding  swine  was  in 
outlying  buildings,  which  were  not  endangered  by  the  fire. 
The  bam  contained  a  very  large  quantity  of  hay,  roots,  beets, 
celery  and  a  great  deal  of  farm  machinery ;  no  part  of  these 
could  be  saved.  The  dairy  wing  of  the  building  was  the 
last  to  bum,  and  a  few  of  the  valuable  machines  which  it 
contained  were  safely  taken  out. 

As  the  stock  of  forage  depended  upon  to  feed  the  cattle, 
with  the  exception  of  the  silage,  was  destroyed  by  fire,  it  was 
deemed  best  to  sell  most  of  the  animals.  These  were  disposed 
of  at  public  auction,  and  brought  good  prices.  Sixteen  of 
the  best  cows  were  saved,  and  these  are  temporarily  accom- 
modated in  one  of  the  bams  of  the  Hatch  Experiment  Sta- 
tion. The  sheep  which  were  retained  are  also  temporarily 
accommodated  in  one  of  the  buildings  of  the  experiment 
station. 

The  year  just  passed,  in  spite  of  the  great  losses  which  have 
been  referred  to,  must  be  characterized  as  one  of  prosperity 
and  growth.  The  college  has  admitted  to  its  present  fresh- 
man class  the  largest  number  ever  enrolled  in  an  entering 
class,  —  86.  The  sophomore  class,  now  numbering  61  men, 
is  also,  it  is  believed,  the  largest  sophomore  class  in  our  his- 
tory. The  total  enrollment  in  the  regular  four-year  courses 
at  the  present  time  is  21  iS  men,  and  we  have  8  post-graduate 
students.  We  have,  therefore,  a  larger  number  of  men  in 
college  at  the  present  time  taking  regular  and  post-graduate 
courses  than  ever  before  in  its  history. 

The  short  course  in  dairy  farming  oflFered  last  winter  was 
successful.  Forty-one  men  were  admitted  to  the  class,  and 
about  one-half  as  many  more  were  refused  admission,  as  it  was 
impossible  to  suitably  provide  for  practical  work  for  a  larger 
number.  The  short  course  in  bee  farming  which  has  been 
oflFered  for  the  past  two  years  did  not  fill ;  but  the  work  was 
oflFered  to  members  of  the  senior  class,  and  was  taken  by  9 
of  these  men,  which  is  about  as  large  a  number  as  under 
present  arrangements  can  be  provided  for.  It  is  believed  that 
the  policy  of  oflFering  this  work  to  the  members  of  the  senior 
class  should  be  continued. 
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Prizes. 

A  number  of  new  prizes  have  been  offered  during  the  past 
year. 

The  Western  Alumni  Association  at  their  last  annual  ban- 
quet in  February  voted  to  offer  for  three  years  an  annual 
prize  of  $25,  to  be  awarded  at  the  end  of  each  college  year 
to  that  member  of  the  sophomore  class  who  during  his  two 
years  in  college  has  shown  greatest  improvement  in  scholar- 
ship, character  and  example.  This  prize  was  awarded  for 
the  first  time  in  June  last  The  offer  of  this  prize  is  pecul- 
iarly welcome,  not  by  any  means  solely  because  of  its  prob- 
able direct  influence  upon  the  men  in  college  during  their 
first  two  years  here,  though  this  is  important,  but  rather  be- 
cause such  an  offer  from  a  body  of  aliunni  makes  evident  to 
our  students  in  a  practical  way  the  fact*  that  men  who  have 
been  here  as  students  and  who  have  gone  out  in  the  world 
are  still  interested  in  their  Alma  Mater;  that  they  think  of 
it  with  interest,  and  are  willing  to  make  sacrifices  for  its 
welfare.  Such  an  offer,  therefore,  is  likely  to  add  enor- 
mously to  the  esprit  de  corps  and  enthusiasm  of  the  whole 
student  body. 

The  Bay  State  Agricultural  Society  at  its  last  annual 
meeting  voted  to  offer  for  one  year  a  prize  in  forestry,  to  be 
known  as  the  J.  D.  W.  French  prize,  in  honor  of  the  late 
J.  D.  W.  French,  a  former  trustee  of  the  college,  and  one  of 
the  very  foremost  in  New  England  to  work  in  the  cause  of 
improved  forestry  management.  The  amount  of  this  prize 
is  $25,  and  it  is  to  be  awarded  to  that  member  of  the  senior 
class  submitting  the  best  essay  on  forestry. 

An  anonymous  friend  offers  two  prizes  of  $15  and  $10, 
open  to  competition  by  members  of  the  senior  and  junior 
classes.  The  basis  of  the  award  is  to  be  an  essay  on  the 
management  of  a  farm  wood  lot 

Another  gift  to  the  college  which  should  be  mentioned  in 
this  connection  is  the  bequest  of  the  late  Maj.  H.  E.  Alvord, 
whose  services  to  the  college  have  been  elsewhere  referred  to. 
Major  Alvord's  will  left  to  the  college  the  greater  part  of 
his  books,  pamphlets,  periodicals  and  museum  material,  the 
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whole  constituting  an  exceedingly  valuable  collection.  Major 
Alvord's  will  also  bequeathed  to  the  college  the  sum  of  $5,000 
(to  become  available  upon  the  death  of  Mrs.  Alvord),  to  con- 
stitute a  fund  to  promote  advanced  study  of  problems  con- 
nected with  dairying. 

Endowei>  Labob  Fund. 

In  this  connection  attention  is  called  to  the  fact,  not  here- 
tofore publicly  announced,  that  a  generous  friend  of  the 
college  some  five  years  since  placed  at  its  disposal  as  a 
fund  for  the  assistance  of  needy  and  deserving  students  the 
sum  of  $5,000.  This  friend  modestly  desires  that  his  name 
shall  not  be  published.  The  sum  of  money  thus  donated  has 
been  invested,  and  the  income  will  be  used  to  pay  for  the 
labor  of  deserving  students  needing  the  opportunity  for  self- 
help. 

The  improvements  provided  for  by  the  last  Legislature 
have  all  of  them  been  entirely  completed  or  well  advanced 
toward  completion.  The  addition  to  the  entomological  lab- 
oratory and  the  construction  of  a  new  plant  house  for  the 
entomological  department  have  been  completed  within  the 
appropriation,  and  both  are  eminently  satisfactory.  The  cen- 
tral heating  system  has  been  extended  in  accordance  with 
plans  to  the  new  horticultural  building,  to  the  botanic  mu- 
seum and  to  the  east  experiment  station  building.  The  work 
has  been  very  thoroughly  done  under  the  direct  charge  of  the 
college  engineer  within  the  appropriation,  and  it  is  believed 
the  new  lines  will  prove  more  thoroughly  insulated  and  more 
satisfactory  in  every  way  than  any  portion  of  the  lines  pre- 
viously put  in.  The  large  bam  and  the  dairy  school  wing, 
recently  destroyed  by  fire,  and  the  horse  stable,  had  been  put 
into  thorough  repair  and  well  painted,  at  an  expense  leaving 
a  balance  of  about  $92  of  the  appropriation  made  for  these 
purposes.  The  new  horticultural  building  is  completed  with 
the  exception  of  the  finish.  A  view  of  the  building,  which  by 
vote  of  the  trustees  will  be  called  Wilder  Hall  in  honor  of  the 
late  Marshall  P.  Wilder,  as  it  stood  December  1  constitutes 
the  frontispiece  in  this  report,  and  a  description  of  it,  with 
floor  plans  furnished  by  Professor  Waugh,  follows :  — 
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Horticultural  Building. 

The  General  Court  of  1906  appropriated  the  sum  of  $39,950 
"  to  build,  furnish  and  equip  ^^  a  building  for  the  department  of 
horticulture  and  landscape  gardening  at  the  Massachusetts  Agri- 
cultural College.     This  building  is  now  nearly  completed,  and 


3 
& 

i 

ft 


will  doubtless  be  finished  during  January,  1906.  It  was  designed 
by  Mr.  W.  E.  B.  Willcox,  a  successful  architect  of  public  build- 
ings.   It  was  built  by  Blodgett  and  Bosworth  of  Amherst. 

The  building  is  approximately  60  by  70  feet  in  size,  and  has 
three  floors,  the  entire  floor  space  being  available.  The  construc- 
tion is  practically  fireproof,  being  of  red  brick,  trimmed  with  terra 
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Gotta,  floored  with  fireproof  tile  and  roofed  with  tile.    It  is  heated 
by  steam  furnished  by  the  central  heating  plant  of  the  college. 

The  basement  floor  contains  two  class  rooms,  two  laboratories,  a 
storeroom,  instniment  room,  lavatory,  etc.    The  first  floor  con- 


tains two  offices,  records  room,  library,  museum  and  a  large  stu- 
dent laboratory.  The  second  floor  contains  a  large  drafting  room 
for  landscape  gardening,  a  class  room,  two  laboratories,  and  a 
living  room  for  the  care  taker.  The  building  will  accommodate 
the  recitations,  lectures  and  laboratory  work  in  horticulture, 
floriculture,  landscape  gardening  and  forestry. 
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Nbeds  of  ths  College. 

It  will  be  remembered  that  we  asked  the  Legislature  last 
year  for  an  appropriation  for  what  would  have  constituted 
practically  a  new  building  for  the  botanical  department^  but 
that  this  appropriation  was  not  granted.  The  loss  of  the 
dairy  rooms  and  the  increasing  numbers  in  the  college  make 
the  pressure  for  additional  rooms  yet  greater  than  it  was  last 
year,  and  this  will  be  true  even  after  the  completion  of  the 
horticultural  building.  The  large  size  of  the  freshman  class 
made  necessary  its  division  into  three  sections  for  laboratory 
work  in  botany.  It  has  been  found  a  matter  of  much  difficulty 
to  schedule  the  work  on  this  basis.  We  found  it  impossible  to 
provide  for  it,  as  is  elsewhere  pointed  out,  save  through  the 
appointment  of  an  additional  teacher;  but  the  subdivision 
of  the  class  into  three  sections  for  a  part  of  its  work  and  not 
for  the  work  in  other  subjects  creates  much  confusion;  and, 
further,  subdivision  for  other  subjects,  although  it  would  be 
desirable  from  the  standpoint  of  efficiency  of  the  work,  is  not 
deemed  practicable  on  account  of  the  large  increase  in  teach- 
ing force  which  would  be  necessary  to  provide  for  it  The 
freshman  class  for  most  of  the  branches  of  its  work  is  divided 
into  two  sections,  but  even  such  subdivision  is  impossible  in 
all  subjects ;  and  the  only  room  in  the  college  sufficiently  large 
to  provide  for  meeting  the  entire  class,  as  is  desirable  for  cer- 
tain lectures,  is  the  main  audience  room  in  the  college  chapel. 
This  room  is  very  ill  suited  to  work  of  this  description,  as 
it  is  far  too  large  and  too  high.  Moreover,  it  is  impossible 
to  use  this  room,  with  such  furniture  as  is  appropriate  to  its 
use  as  a  chapel,  for  making  the  demonstrations  which  should 
accompany  lectures  in  certain  scientific  subjects. 

The  sophomore  class  also  is  so  large  that  it  must  be  sub- 
divided into  two  sections  for  work  in  a  portion  of  its  studies. 
Such  subdivision  is  necessary  to  the  attainment  of  satisfac- 
tory results,  and,  as  will  be  at  once  seen,  it  necessarily  greatly 
increases  the  work  imposed  upon  our  teaching  force.  It  is 
imperative  that  the  pressure  upon  the  teaching  force  be  re- 
duced as  far  as  possible ;  and  it  must,  therefore,  be  regarded 
as  a  matter  of  the  highest  importance  that  rooms  of  sufficient 
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size  to  aocommodate  such  a  class  for  lectures,  which  can  as 
well  be  given  to  the  entire  number  as  to  a  smaller  number, 
should  be  provided  at  as  early  a  day  as  possible.  At  the 
present  time  one  of  our  instructors  meets  a  class  of  61  men 
in  a  room  whose  dimensions  are  32  by  18%  feet,  —  a  room 
with  no  provision  for  ventilation  except  by  means  of  the  win- 
dows, and  not  well  fitted  for  more  than  half  the  number  of 
students  now  meeting  in  it.  In  another  subject  the  same  class 
meets  in  a  room  24  by  27  feet^  designed  to  aocommodate  only 
two-thirds  the  number.  It  is  deemed  important  at  this  time 
to  point  out,  further,  that  many  of  the  other  rooms  which  we 
are  now  .using  are  quite  unfit  for  the  purposes  to  which  they 
are  put.  They  are  located  in  buildings  some  of  them  put  up 
forty  years  ago,  and  are  altogether  unworthy  of  the  State 
of  Massachusetts,  and  far  below  the  standard  maintained  not 
alone  in  colleges  and  universities,  but  even  in  cities. and  towns 
of  the  State  for  educational  purposes.  Thus,  for  example, 
the  city  of  Springfield  has  spent  more  money  in  the  erection 
of  two  high  school  buildings  than  the  State  of  Massachusetts 
has  spent  for  all  the  buildings  used  for  educational  pur- 
poses in  this  institution.  It  is  well  known  that  to  do  good 
work  along  scientific  lines  requires  ample  provision  of  room 
and  equipment;  and  the  State  should  realize  that  in  the  near 
future  a  very  considerable  expenditure  will  be  required  to 
bring  the  equipment  of  this  institution  into  a  condition  even 
reasonably  satisfactory. 

The  college  imperatively  needs  at  the  present  time  the 
following  provisions  for  additional  room  for  instructional 
purposes,  and  for  doing  the  work  for  which  it  exists :  — 

1.  A  new  building  for  the  botanical  department.  The 
inconveniences  under  which  this  department  now  works  have 
been  set  forth.  We  asked  last  year  for  a  sum  sufficient  to 
enlarge  an  existing  building  and  to  provide  equipment.  The 
location  of  the  existing  building  which  it  was  proposed  to 
enlarge  is  not  such  as  to  render  it  the  most  convenient  for 
the  uses  to  which  it  will  be  put,  and  since  the  amount  saved 
by  enlarging  the  old  building  rather  than  putting  up  an  en- 
tirely new  structure  is  relatively  small,  it  has  been  thought 
best  this  year  to  ask  for  an  entirely  new  building,  located 
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near  the  new  horticultural  building  and  the  insectary.  This 
building  is  to  include  lecture  rooms  and  laboratories  of 
greatly  increased  size.  The  principal  lecture  room  will 
accommodate  150  students;  the  principal  laboratory  will  ac- 
commodate 60  students.  The  building  provides  smaller  rooms 
and  laboratories  for  advanced  students  and  for  the  head  of 
the  department,  and  it  provides  further  the  needed  quarters 
for  the  experimental  work  of  the  department  For  this  build- 
ing and  the  plant  house,  which  is  a  necessary  part  of  it,  we 
need  the  following  amounts :  — 

For  the  main  building, 160,600 

For  tlie  hothouse, 5,500 

For  introduction  of  heat  from  the  central  heating  system,        .  2,000 

For  equipment, 7,000 

Total, 175,000 

2.  The  college  needs  new  greenhouses  for  the  horticultural 
department.  The  hothouse  products  of  the  State  have  in- 
creased rapidly  during  the  last  few  years,  and  have  now  at- 
tained a  total  annual  valuation  considerably  in  excess  of 
$2,000,000.  The  college  aims  to  teach  hothouse  management 
as  an  industrial  proposition.  The  only  houses  which  it  pos- 
sesses are  those  built  from  twenty  to  forty  years  ago.  The 
plan  of  construction  is  radically  different  from  that  of  the 
present  day,  and  it  is  a  practical  impossibility  to  teach  modem 
industrial  horticulture  while  using  such  houses.  For  new 
houses  we  need  the  simi  of  $20,000. 

3.  The  college  last  year  asked  the  Legislature  for  an  ap- 
propriation of  $5,000  for  the  installment  of  duplicate  engine 
and  generator  for  our  lighting  plant.  With  the  growth  of 
the  institution  the  capacity  of  the  present  machinery  is  prac- 
tically reached ;  further  growth,  which  is  sure  to  come,  means 
that  the  machinery  will  be  overtaxed.  We  have  had  several 
breakdowns,  involving  great  inconvenience  and  interruption 
to  the  work  of  the  college  in  the  past;  with  the  machinery 
taxed  more  heavily,  such  breakdowns  will  become  increas- 
ingly probable.  We  imperatively  need,  and  in  the  immediate 
future,  a  new  generator  and  dynamo  of  increased  capacity, 
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and  for  this  purpose  an  appropriation  of  $5,000  will  be 
needed. 

4.  When  last  year  in  asking  for  a  new  horticultural  build- 
ing an  item  for  maintenance  was  included,  the  representatives 
of  the  college  were  told  that  it  was  against  the  policy  of  the 
State  to  grant  annual  appropriations  for  maintenance  in  that 
way;  that  the  State  policy  was  that  each  institution  should 
annually  ask  for  such  sums  as  should  be  actually  necessary  for 
maintenance  of  its  various  buildings  and  its  property.  With 
a  view  to  carrying  out  this  suggestion,  a  careful  examination 
of  the  different  buildings,  roads,  bridges,  etc,  belonging  to  the 
college  has  been  made,  and  it  has  been  found  that  the  follow- 
ing amounts  will  be  needed  for  maintenance  during  the  next 
ensuing  year :  — 

For  slating  the  roof  of  the  drill  hall  and  general  repairs  thereto,  |650 
For  repairs  and  improvements  in  roads  and  walks  (total  length 

about  4  miles), 150 

For  repairing  and  painting  the  presidents  hoase,        .        .  850 

Fof  new  water  main  for  the  presidents  house,  ....  IGO 
For  repairs  on  sooth  dormitory,  and   painting  and   glazing 

windows, 150 

For  repairs  on  north  dormitory,  and  painting  and  glazing 

windows, 150 

For  installation  of  steam  heating  to  replace  worn-out  furnace 

in  farmhouse, 100 

For  repairs  and  painting  Professor  Hasbrouck^s  house,               .  100 

For  steel-truss  flag  staff, 850 

For  increase  in  water  rate,  due  to  introduction  of  the  meter 

system, 1,000 

For  painting  and  repairing  of  experiment  station  bams,  seed 

house,  fertilizer  house  and  dwelling  house,      ....  400 

For  apparatus  and  chemicals, 1,000 

Total, 14,500 

5.  It  was  for  many  years  the  policy  of  the  college  to  keep 
its  buildings  and  property  fully  covered  by  insurance.  The 
State  some  years  since  refused  further  appropriations  to  pay 
insurance  premiums,  on  the  ground  that  it  is  not  the  policy  of 
the  State  to  insure  in  private  companies,  but  rather  to  run  its 
own  risks  or  insure  its  own  property.  The  loss  of  the  farm 
bams  and  dairy  building  and  the  greater  part  of  their  con- 
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tents  has  been  referred  to.  The  aggregate  money  loss  allowed 
by  the  insurance  companies  on  buildings  and  contents  was 
$55,408.38.  There  were  in  existence  at  the  time  of  the  fire  a 
few  blanket  policies  the  term  of  which  had  not  expired.  On 
these  policies  the  college  recovered  the  sum  of  $17,229.39.  Of 
this  sum  it  has  been  found  necessary,  in  order  to  meet  the 
emergencies  due  to  the  fire,  viz.,  to  provide  temporary  accom- 
modations for  stock,  to  prepare  and  equip  new  rooms  for 
instruction  in  dairying,  and  to  purchase  necessary  farm  imple- 
ments and  machines,  to  expend  some  $5,000.  It  is  deemed 
best,  in  rebuilding  stables,  dairy  buildings  and  silos,  to  adopt 
fireproof  construction.  Because  of  this  change  in  plan  and 
the  great  increase  in  the  cost  of  building  during  the  last  few 
years,  it  is  found  that  we  shall  require  $63,000  in  addition  to 
the  balance  of  insurance  money  to  erect  new  bam,  stables, 
piggery,  silos  and  farm  dairy  building. 

6.  The  horticultural  building  having  now  been  completed, 
it  is  found  necessary  to  ask  for  the  appropriation  of  $1,000 
annually  for  maintenance  thereof. 

Briefly  summarizing  our  needs,  we  require  for :  — 

New  building  and  plant  house  for  the  botanical  department,  .  175,000 

New  greenhouse  for  the  horticultural  department,  .  20,000 

Duplicate  engine  and  generator  for  lighting  plant, .        .  5,000 

Maintenance, 4,500 

Bam,  stables,  piggery,  silos  and  farm  dairy  building,  68,000 

For  maintenance  of  the  horticultural  building,  annually,        .  1,000 

Total, 1168,500 

Plans  for  the  erection  of  new  farm  buildings  are  under  con- 
sideration. Such  buildings  will  be  a  necessity,  and  at  an 
early  date  during  this  session  it  will  be  necessary  for  the  col- 
lege to  appeal  to  the  Legislature  for  such  sum  in  addition  to 
insurance  money  as  may  be  required  to  put  up  new  buildings, 
to  install  a  new  equipment  of  farm  machinery  and  implements 
and  to  purchase  new  live  stock. 

The  recommendations  in  the  report  of  Captain  Martin, 
herewith  transmitted,  are  especially  worthy  of  attention. 
What  he  has  to  say  concerning  the  benefits  which  would  follow 
an  annual  encampment  and  improved  facilities  for  and  meth- 
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ods  of  target  practice  are  particularly  commended  to  your 
attention.  Equally  important  is  his  suggestion  that  an  effort 
be  made  to  secure  modification  of  the  rules  now  governing  the 
War  Department  in  the  selection  of  the  men  to  be  recom- 
mended for  appointment  as  second  lieutenants  in  the  regular 
army.  Captain  Martin's  points  appear  to  be  well  taken.  It 
is  believed  that  assigning  to  the  agricultural  colleges  a  certain 
proportion  of  the  available  appointments,  to  be  competed  for 
by  these  colleges  alone,  would  do  much  to  increase  the  interest 
in  the  military  training  in  these  institutions,  and  thus  add 
greatly  to  its  value  for  all. 

The  Student  Body. 

The  last  annual  report  showed  the  towns  and  cities  in  the 
Commonwealth  from  which  the  students  then  in  college  came. 
It  will  be  of  interest  to  note  the  proportion  coming  respec- 
tively from  cities  and  from  rural  communities.  The  total 
number  of  undergraduate  students  in  college  in  December, 
1905,  was  213;  of  these,  24  came  from  other  States  in  the 
Union  and  5  from  foreign  countries.  The  total  number  of 
undergraduate  students  claiming  residence  in  Massachusetts 
was  184;  of  these,  68  came  from  cities  and  116  from  towns. 
Nearly  two-fifths  of  these  students,  therefore,  come  from 
cities.  There  are  33  cities  in  the  Commonwealth;  of  these, 
20  are  represented  in  our  student  body.  There  are  320  towns 
in  the  Commonwealth;  of  these,  only  69  are  represented 
in  the  student  body.  It  is  apparent  that  the  towns  are  not 
making  use  of  the  advantages  offered  by  the  college  to  the 
same  extent  as  the  cities.  It  must  be  recognized,  however,  in 
noting  this  fact,  that  the  urban  population  is  greater  than  the 
rural  population,  and  the  proportion  of  students  to  total  rural 
population  is  greater  than  the  proportion  of  students  to  total 
urban  population. 

In  this  connection  it  will  be  of  interest  to  note  the  occupa- 
tions followed  by  the  parents  of  our  students.  A  careful  in- 
vestigation to  determine  these  occupations  was  made  one  year 
ago.  The  proportion  of  parents  in  the  different  occupations 
would  doubtless  be  substantially  the  same  at  the  present  time. 
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La  December,  1904,  there  were  179  undergraduate  students 
in  the  college;  the  occupations  of  the  fathers  were  reported 
as  follows :  — 


OCCUPATIOXB  OV  FATHEI8. 


Mamber. 


Percent. 


Business  (merchants,  dealers,  etc.), 
Professional :  — 

Lawyers, 

Physicians,    . 

Clergymen,   . 

Other,    . 
Goyemment  officials, 
Farmers, 
Wage  earners. 
Retired, 


Unheard  from. 


32.2 


9.0 

1.2 
34.0 
21.3 

2.3 


These  figures  disclose  the  fact  that  only  about  one-third  of 
our  students  come  from  the  farm. 

In  this  connection  it  is  of  interest  to  note  the  studies 
elected  by  the  students  during  junior  and  senior  years.  There 
are  in  college  at  the  present  time  54  men  in  the  two  upper 
classes;  of  these,  38  have  elected  either  agriculture,  horticul-- 
ture  or  landscape  gardening.  It  will  thus  be  seen  that,  with 
only  one-third  of  our  students  coming  from  the  farm,  we  have 
practically  two- thirds  of  those  in  junior  and  senior  years  elect- 
ing agriculture.  An  investigation  recently  made  shows  that 
25  per  cent  of  the  men  graduated  from  the  college  in  the  last 
ten  years  are  actually  on  the  farm;  about  35  per  cent  more 
are  engaged  in  occupations  directly  connected  with  agricul- 
ture, such,  for  example,  as  teaching  in  agricultural  colleges 
and  schools,  agricultural  chemistry,  economic  entomology  and 
experiment  station  investigation. 

These  facts  are  a  sufficient  answer  to  the  criticism  some- 
times heard,  that  the  agricultural  college  turns  students  from 
the  farm. 

Respectfully  submitted,  by  order  of  the  trustees, 

WM.  P.  BROOKS, 

Acting  President. 
AifHSBST,  JaD.  2, 1906. 
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THE  CORPORATION^. 


J.  HOWE  DEMOND  of  Northampton,      . 
ELMEB  D.  HOWE  of  Marlboeough,  . 
NATHANIEL  I.  BOWDITCH  of  Peamingham 
WILLIAM  WHEELER  of  Concord,    . 
AETHTJR  G.  POLLAED  of  Lowell,  . 
CHARLES  A.  GLEASON  of  New  Braintree, 
JAMES  DRAPER  of  Worcester, 
SAMUEL  C.  DAMON  of  Lancaster, 
MERRITT  I.  WHEELER  of  Great  Barrington 
CHARLES  H.  PRESTON  of  Danvers, 
CARROLL  D.  WRIGHT  of  Worcester, 
M.  PAYETTE  DICKINSON  of  Boston,      . 
WILLIAM  H.  BOWKER  of  Boston,   . 
GEORGE  H.  ELLIS  of  Boston,  . 


Timic 

XXPIBBS 

1907 
1907 
1908 
1908 
1909 
1909 
1910 
1910 
1911 
1911 
1912 
1912 
1913 
1913 


Members  ex  Offloio. 

His  Excellency  Governor  WILLIAM  L.  DOUGLAS, 

President  of  the  Corporation. 
WILLIAM  P.  BROOKS,  Acting  President  of  the  College. 
GEORGE  H.  MARTIN,  Secretary  of  the  Board  of  Education. 
J.  LEWIS  ELLSWORTH,  Secretary  of  Board  of  Agriculture. 


CHARLES  A.  GLEASON  of  New  Braintree, 
Vice-President  of  the  Corporation. 
J.  LEWIS  ELLSWORTH  of  Worcester,  Secretary. 
GEORGE  P.  MILLS  of  Amherst,  Treasurer. 
CHARLES  A.  GLEASON  of  New  Braintree,  Auditor. 
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Committee  on  Finance. 

GEOBQE  H.  ELLIS,  J.  HOWE  DEMOND, 

ARTHUR  G.  POLLARD,  CHARLES  H.  PRESTON, 

CHARLES  A.  GLEASON,  Chairman. 


Committee  on  Cottrse  of  Stady  and  Faoulty. 

WILLIAM  H.  BOWKER,  ELMER  D.  HOWE, 

M.  PAYETTE  DICKINSON,  CARROLL  D.  WRIGHT, 

WILLIAM  WHEELER,  Chairman, 


Conmiittee  on  Farm  and  Hortioulture. 

Farm  Division. 
GEORGE  H.  ELLIS,  CHARLES  A.  GLEASON, 

MERRITT  I.  WHEELER,       N.  I.  BOWDITCH,  Chairman, 

Horticultural  Division, 

JAMES  DRAPER,  ELMER  D.  HOWE, 

J.  LEWIS  ELLSWORTH,  Chairman. 


Committee  on  Experiment  Department. 

J.  LEWIS  ELLSWORTH,  JAMES  DRAPER, 

WILLIAM  H.  BOWKER,  SAMUEL  C.  DAMON, 

CHARLES  H.  PRESTON,  Chairman, 


Committee  on  Buildings  and  Arrangement  of  Grounds. 

WILLIAM  WHEELER,  WM.  H.  BOWKER, 

M.  PAYETTE  DICKINSON,  N.  I.  BOWDITCH, 

JAMES  DRAPER,  Chairman, 


Examining  Committee  of  Overseers. 

JOHN  BURSLEY  (Chairman),  ,        ,  of  West  Barnstable. 
W.  C.  JEWETT, 
CHARLES  H.  SHAYLOR, 
ISAAC  DAMON, 
A.  H.  NYE, 


.  of  WOBOESTEB. 

.  of  Lee. 

.  of  Wayland. 

.  of  Blandfokd. 
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The  Faculty. 
■  HENRY  H,  GOODELL/  LL.D.,  President. 
WILLIAM  P.  BROOKS,  Ph.D.,  Acting  President, 

Professor  of  Agriculture. 

CHARLES  A.  GOESSMANN,  Ph.D.,  LL.D., 
Professor  of  Chemistry. 

CHARLES  WELLINGTON,  Ph.D., 
Associate  Professor  of  Chemistry. 

CHARLES  H.  PERNALD,  Ph.D., 

Professor  of  Zoology. 

Rev.  CHARLES  S.  WALKER,*  Ph.D., 
Professor  of  Mental  and  Political  Science. 

GEORGE  P.  MILLS,  M.A., 
Professor  of  English  and  Latin. 

JAMES  B.  PAIGE,  D.V.S., 
Professor  of  Veterinary  Science. 

GEORGE  E.  STONE,  Ph.D., 
Professor  of  Botany. 

JOHN  B.  OSTRANDER,  M.A.,  C.E., 
Professor  of  Mathematics  and  Civil  Engineering. 

HENRY  T.  PERNALD,  Ph.D., 
Prbfessor  of  Entomology. 

PRANK  A.  WAUGH,  M.S., 
Professor  of  Horticulture  and  Landscape  Gardening. 

GEORGE  C.  MARTIN,  Captain,  Eighteenth  U.  S.  I.  N.  P., 
Professor  of  Military  Science  and  Tactics. 

RICHARD  S.  LULL,  Ph.D., 
Associate  Professor  of  Zoology. 


^  Died  April  23, 1905.  *  Od  leaye  of  absence. 
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PHILIP  B.  HASBEOUCK,  B.S., 

Associate  Professor  of  Mathematics. 
Adjunct  Professor  of  Physics. 

HERMAN  BABSON,  MA., 

Assistant  Professor  of  English  and  Instructor  in  Oermar, 

FRED  S.  COOLEY,  B.So., 
Assistant  Professor  of  Agriculture. 

(Animal  Hutbandry  and  Dairying.) 

SAMUEL  P.  HOWARD,  B.So., 
Assistant  Professor  of  Chemistry. 

ROBERT  W.  LYMAN,  LL.B., 
Lecturer  on  Farm  Law, 

ALFRED  AKERMAN,  M.P., 
Lecturer  on  Forestry. 

LOUIS  R.  HERRICK,  B.Sc, 
Instructor  in  French  and  Spanish. 

FRANCIS  CANNING, 
Instructor  in  Floriculture. 

HERBERT  P.  GALLINGER,  Ph.D.,  Associate  Professor  of 

History  in  Amherst  College, 
Instructor  in  History. 

GEORGE  N.  HOLCOMB,  A.B., 
Instructor  in  Political  Science. 

A.  VINCENT  OSMUN,  M.So., 
Instructor  in  Botany. 

SIDNEY  B.  HASKELL,  B.So., 
Instructor  in  Agriculture. 

CHARLES  G.  BARNUM,  A.B., 
Instructor  in  Chemistry. 
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MAURICE  A.  BLAKE,  B.So., 
Instructor  in  Horticulture. 

HENRY  J.  FRANKLIN,  B.Sc. 
Instructor  in  Botany. 

NATHAN  J.  HUNTING,  B.Sc. 
Instructor  in  Dairying. 

FREDERICK  R.  CHURCH,  B.Sc, 
Instructor  in  Babcock  Test. 

CHARLES  W.  FRYHOFER, 
Instructor  in  Butter  MaJcing. 

WALTER  B.  HATCH,  B.Sc, 
Instructor  in  Drawing. 

E.  FRANCES  HALL, 
Librarian. 

PHILIP  B.  HASBEOUCK,  B.S., 

Registrar, 

ELWIN  H.  FOREISTALL,  M.Sc, 
Farm  Superintendent, 


Graduates  of  1905.> 

Master  of  Science, 

Osmiin,  Albert  Vincent,        .        .        .    Brooklyn,  N.  Y. 
Smith,  Elizabeth  Hight,       .        .         .    Amherst. 

Bachelor  of  Science, 

Adams,  Richard  Laban  (Boston  Univ.),  Jamaica  Plain. 

Allen,  George  Howard  (Boston  Univ.),  West  Somerville. 

Barnes,  Hngh  Lester  (Boston  Univ.),  Stockbridge. 
Bartlett,      Francis      Alonzo      (Boston 

Univ.), Belchertown. 


^  The  annual  report,  being  made  in  January,  necessarily  includes  parts  of 
two  academic  years,  and  the  catalogue  bears  the  names  of  such  students  as  have 
been  connected  with  the  college  during  any  portion  of  the  year  1905. 
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Crosby,  Harvey  Davis, 

Cushman,     Esther      Cowles      (Boston 

Univ.), 
Gardner,  John  Joseph, 
Gay,  Ralph  Preston,     . 
Hatch,  Walter  Bowerman, 
Holeomb,  Charles  Sheldon, 
Hunt,  Thomas  Francis, 
Ingham,  Nonnan  Day, 
Kelton,  James  Richard  (Boston  Univ.), 
Ladd,     Edward     Thomdike      (Boston 

Univ.), 

Lewis,    Clarence    Waterman     (Boston 

Univ.), 

Lyman,       John       Franklin     (Boston 

Univ.), 

Munson,      Willard      Anson      (Boston 

Univ.), 

Newhall,  Jr.,  Edwin  White,  . 

Patch,  George  Willard  (Boston  Univ.), 

Sanborn,     Monica     Lillian      (Boston 

Univ.), 

Sears,  William  Marshall, 

Swain,  Allen  Newman  (Boston  Univ.), 

Taylor,  Albert  Davis   (Boston  Univ.), 

Tompson,  Harold  Foss, 

Tiipper,  Bertram,  .... 

Walker,  Lewell  Seth   (Boston  Univ.), 

Whitaker,  Chester  Leland,    . 

Williams,     Percy     Frederic      (Boston 

Univ.), 

Willis,     Grenville     Norcott      (Boston 

Univ.), 

Yeaw,  Frederick  Loring, 

Total, 


Rutland. 

Amherst. 

Milford. 

Stoughton. 

Falmouth. 

Tariffville,  Conn 

Weston. 

Granby. 

Orange. 

Winchester. 

Melrose. 

Amherst. 

Aurora,  111. 

San  Francisco,  Cal 

Arlington  Heights. 

Salem. 

Brockton. 

Dorchester. 

Westford. 

Jamaica  Plain. 

Barre. 

Natick. 

Somerville. 

Natick. 

Becket. 
Winthrop. 
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Senior  Class. 

Carey,  Daniel  Henry,    .        .        .        . 
Carpenter,  Charles  Walter,    . 
Chapman,  George  Henry, 
Colton,  William  Wallace, 


Rockland. 

Monson. 

New  Britain,  Conn. 

Pittsfield. 
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Craighead,  William  Hunlie, 
Filer,  Harry  Burton, 
Prencli,  George  Talbot, 
Gaskill,  Edwin  Francis, 
Hall,  Jr.,  Arthur  William, 
Hastings,  Jr.,  Addison  Tyler, 
Hayward,  Afton  Smith, 
Hood,  Clarence  Ellsworth, 
Kennedy,  Prank  Henry, 
Martin,  James  Edward, 
Moseley,  Louis  Hale,    . 
Mndge,  Everett  Pike,    . 
Peakes,  Balph  Ware,    . 
Pray,  Fry  Civille, 
Rogers,  Stanley  Sawyer, 
Russell,  Henry  Merwin, 
Scott,  Edwin  Hobart,   . 
Sleeper,  (Jeorge  Warren, 
Strain,  Benjamin, 
Suhlke,  Herman  Augustus, 
Taft,  William  Otis,      . 
Tannatt,  Jr.,  Willard  Colbum, 
Tirrell,  Charles  Almon, 
Wellington,  Richard,     . 
WhoUey,  Francis  Dallas, 
Wood,  Alexander  Henry  Moore, 
Total,    .... 


Boston. 

Palmer. 

Tewksbury. 

Hopedale. 

North  Amherst. 

Natick. 

South  Amherst. 

Millis. 

Ashmont. 

Brockton. 

Glastonbury,  Conn, 

Swampscott. 

Newtonville. 

Natick. 

Brookline. 

Bridgeport,  Conn. 

Cambridge. 

Swampscott. 

Mt.  Carmel,  Conn. 

Leominster. 

East  Pepperell. 

Dorchester. 

Plainfield. 

Wi|ltham. 

Cohasset. 

Easton. 
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Junior  ClasB. 

Alley,  Harold  Edward, 
Armstrong,  Arthur  Huguenin, 
Barlow,  Waldo  Darius, 
Bartlett,  Earle  Goodman, 
Caruthers,  John  Thomas, 
Chace,  Wayland  Fairbanks, 
Chadwick,  Clifton  Harland, 
Chapman,  Joseph  Otis, 
Clark,  Jr.,  Milford  Henry, 
Cutter,  Frederick  Augustus, 
Dickinson,  Walter  Ebenezer, 
Eastman,  Jasper  Fay,   . 


Gloucester. 
Hyde  Park. 
Amherst. 
Chicago,  111. 
Columbia,  Tenn. 
Middleborough. 
Cochituate. 
East  Brewster. 
Sunderland. 
Lawrence. 
North  Amherst. 
Townsend. 


34 


AGRICULTURAL  COLLEGE. 


[Jan. 


Green,  Herbert  Henry, 
Hartford,  Archie  Augustus, 
Higgins,  Arthur  William, 
Jones,  Arthur  Merrick, 
King,  Clinton, 
Lamed,  Joseph  Adelbert, 
Lincoln,  Ernest  Avery, 
Livers,  Susie  Bearing,  . 
Parker,  Charles  Morton, 
Peters,  Frederick  Charles, 
Pierce,  Henry  Tyler,    . 
Shaw,  Edward  Houghton, 
Summers,  John  Nicholas, 
Thompson,  Clifford  Briggs, 
Walker,  James  Hervey, 
Watkins,  Fred  Alexander, 
Watts,  Ralph  Jerome,   . 
Whitney,  John  Frank,  . 
Wood,  Herbert  Poland, 
Total,    . 


Spencer. 

Westford. 

Westfidd. 

Ludlow. 

Dorchester. 

Amherst. 

Fall  River. 

Boston. 

Newtonville. 

Lenox. 

West  Millbury. 

Belmont. 

Brockton. 

Halifax. 

Greenwich  Village. 

West  Springfield. 

Littleton. 

Dana. 

Hopedale. 
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Sophomore  Class. 

Allen,  Charles  Francis, 
Anderson,  Albert  John, 
Anderson,  Kenneth  French, 
Austin,  Frank  Lee, 
Bailey,  Ernest  Winfield, 
Bangs,  Bradley  Wheelock, 
Barry,  Thomas  Addis, 
Bartlett,  Louis  Warren, 
Bates,  Carleton,    . 
Bennett,  Ernest  Victor, 
Browne,  Marcus  Metcalf, 
Brydon,  Robert  Parker, 
Chapman,  Lloyd  Warren, 
Chase,  Henry  Clinton,  . 
Clark,  Orton  Loring,    . 
Cobb,  George  Robert,    . 
Coleman,  William  John, 
Cowles,  Edward  Russell, 
Cummings,  Winthrop  Atherton, 


Worcester. 

North  Brookfield. 

Roslindale. 

Potsdam,  N.  Y. 

Worcester. 

Amherst. 

Amherst. 

Amherst. 

Salem. 

Maiden. 

Maiden. 

Lancaster. 

Pepperell. 

Swampscott. 

Maiden. 

Amherst. 

Natick. 

Deerfield. 

Auburn,  Cal. 


1906.] 


PUBLIC  DOCUMENT  — No.  31. 


35 


Curtis,  Jesse  Gerry, 
Cutting,  Eoy  Edward,  . 
Daniel,  John, 

Davenport,  Steames  Lothrop^ 
Davis,  Paul  Augustin,  . 
Dolan,  Clifford,    . 
Draper,  James  Edwin, 
Eastman,  Perley  Monroe, 
Edwards,  Prank  Laurence, 
Farley,  Arthur  James,  . 
Farrar,  Allan  Dana,     . 
Farrar,  Parke  Warren, 
Flint,  Clifton  Leroy,    . 
Qillett,  Chester  Socrates, 
Gillett,  Kenneth  Edward, 
Gold,  Frank  Lyman,    . 
Gowdey,  Carlton  Cragg, 
Hall,  Jr.,  Walton, 
Hayes,  Herbert  Kendall, 
Howe,  William  Llewellyn, 
Hyslop,  James  Augustus, 
Ingalls,  Dorsey  Fisher, 
Jackson,  Eaymond  Hobart, 
Jennison,  Harry  Milliken, 
Johnson,  Frederick  Andrew, 
Jones,  Thomas  Henry, 
Larsen,  David, 
Liang,  Lai-Kwei, 
Miller,  Danf  orth  Parker, 
Pagliery,  Joseph  Cecilio, 
Parker,  John  Robert,    . 
Philbrick,  Edwin  Daniels, 
Reed,  Horace  Bigelow,  . 
Began,  William  Swift, 
Sawyer,  William  Francis, 
Shattuck,  Leroy  Altus, 
Thurston,  Frank  Eugene, 
Turner,  Olive  May, 
Turner,  William  Franklin, 
Verbeck,  Eoland  Hale, 
Warner,  Theoren  Levi, 
Waugh,  Thomas  Francis, 
Wellington,  Joseph  Worcester, 


South  Framingham. 

Amherst. 

Osterville. 

North  Grafton. 

Lowell. 

Hudson. 

Worcester. 

Townsend. 

Somerville. 

Waltham. 

Amherst. 

Springfield. 

Amesbury. 

Southwick. 

Southwick. 

Amherst. 

St.  Michael,  Barbados. 

Marshfield. 

North  Granby,  Conn. 

Marlborough. 

Rutherford,  N.  J. 

Cheshire. 

Amherst. 

Millbury. 

Westford. 

Easton. 

Bridgeport,  Conn. 

Tientsin,  China. 

Worcester. 

New  York,  N.  Y. 

Poquonock,  Conn. 

Somerville. 

Worcester. 

Northampton. 

Sterling. 

Pepperell. 

Worcester. 

Amherst. 

Reading. 

Maiden. 

Sunderland. 

Worcester. 

Waltham. 
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Wheeldon,  Albert  James^ 
Wheder,  Hennon  Temple,    , 
White,  Herbert  Linwood, 
Whiting,  Albert  Lemuel, 
Whitmarsh,  Raymond  Dean, 
Wright,  Samuel  Judd, 

Total,    .        .        .        , 


Worcester. 

Lincoln. 

Maynard. 

Stoughton. 

Taimton. 

South  Sudbury. 


68 


Freshman 

Adams,  William  Everett, 
Alger,  Paul  Edgar, 
Bardwell,  Prank  Raymond,  . 
Barnes,  Jr.,  Benjamin  Franklin, 
Bartholomew,  Persis,    . 
Bartlett,  Oscar  Christopher,  . 
Bean,  Thomas  Webster, 
Beebe,  John  Cleaveland, 
Bent,  (Jeorge  Franklin, 
Blake,  Rodman  Ruggles, 
Briggs,  Orwell  Burlton, 
Brown,  Eben  Hennon, 
Brown,  Jr.,  George  Murray,  . 
Burke,  Edward  Joseph, 
Caffrey,  Donald  John,  . 
Gardin,  Patricio  Penarredonda, 
Chase,  Edward  Irving, 
Codding,  George  Melvin, 
Coleman,  Leon  NTelson, 
Cook,  Walter  Arthur,    . 
Corbett,  Lamert  Se}Tnour,    . 
Cox,  Jr.,  Alfred  Elmer, 
Cox,  Leon  Clark,  . 
Cronyn,  Theodore  Reid, 
Crosby,  Harold  Parsons, 
Grossman,  Samuel  Sutton,    . 
Gurran,  David  Aloysius, 
Cutler,  Homer,     . 
Eddy,  Roger  Sherman, 
French,  Horace  Wells, 
Fulton,  Gordon  Russell, 
Qeer,  Myron  Francis,    . 


Class. 

.  Chelmsford. 

.  Somerville. 

.  North  Brookfield. 

.  Haverhill. 

.  Melrose  Highlands. 

.  Westhampton. 

.  South  Hadley  Falls. 

Hampden. 

.  Milton. 

.  East  Pepperell. 

.  Egremont. 

.  Bridgewater. 

.  Cambridge. 

.  Holyoke. 

.  Gardner. 

.  Artemisa,  Cuba. 

.  Somerville. 

.  Taunton. 

Gardner. 

.  Milton. 

.  Jamaica  Plain. 

.  Maiden. 

.  Boston. 

.  Bemardston. 

.  Lenox. 

.  Needham. 

Marlborough. 

.  Westborough. 

.  Dorchester. 

.  Pawtucket,  R.  I. 

Lynn. 

.  Springfield. 
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Gteer,  Wayne  Emory,    . 
Handy,  Leroy  Marshall, 
Hathaway,  Elmer  Francis, 
Hayward,  Warren  Willis, 
Hibbard,  Myron  James, 
Hillman,  Arthur  Joseph, 
Hubbard,  Arthur  Ward, 
Ide,  Warren  Leroy, 
Jen,  Huan, 

Kenney,  Walter  James, 
Knight,  Harry  Orrison, 
Lambert,  Marjorie  Willard, 
Learned,  Wilfred  Hill, 
Lindblad,  Rockwood  Chester^ 
Lnll,  Eobert  Delano,    . 
Lyman,  Arthur  Densmore, 
MacGown,  Guy  Emestus, 
Maps,  Charles  Huliek,  . 
Martin,  Jr.,  Nelson  Lansing, 
Monahan,  James  Valentine, 
Neale,  Harold  Johnson, 
Noble,  Harold  Gordon, 
Noyes,  John, 
O'Donnell,  John  Francis, 
O'Grady,  James  Raphael, 
Oliver,  Joseph  Thomas, 
Paddock,  Harold  Charles, 
Parsons,  Egbert  Rockwell, 
Pearce,  Ernest  Edwin, 
Phelps,  Harold  Dwight, 
Potter,  John  Sherman, 
Potter,  Richard,    . 
Putnam,  Charles  Sumner, 
Randolph,  Lucy  Amelia, 
Richardson,  Gteorge  Tewksbury, 
Sexton,  George  Francis, 
Shamiae,  George  Mansoor, 
Smith,  Alexander  Halliday, 
Smulyan,  Marcus  Thomas, 
Stewart,  Eri  Shepardson, 
Strong,  Anson  Loomis, 
Sweet,  Charles  Rochford, 
Thompson,  Myron  Wood, 


Springfield. 

Worcester. 

Cambridge. 

Millbury. 

North  Hadley. 

Hardwick. 

Sunderland. 

Dudley. 

Tientsin,  China. 

Lowell. 

Gardner. 

West  Brighton,  N.  Y. 

Florence. 

North  Grafton. 

Windsor,  Vt. 

Springfield. 

South  Britain,  Conn. 

Long  Branch,  N.  J. 

Sharon. 

South  Framingham. 

Worcester. 

Springfield. 

Roslindale. 

Worcester. 

HoUiston. 

Dorchester. 

West  Claremont,  N.  H. 

Lenox. 

Worcester. 

West  Springfield. 

Concord, 

Concord. 

Princeton. 

Belchertown. 

Middleborough. 

Worcester. 

Damascus,  Syria. 

Nyack,  N.  Y. 

New  York,  N.  Y. 

Royalston. 

Colchester,  Conn. 

Worcester. 

Halifax. 
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Thomson^  Jared  Brewer, 
Trainor,  Owen  Francis, 
Treat,  Carlton  Eddy,    . 
Tucker,  Horace  Northrop, 
Turner,  Henry  William, 
Turner,  LeRoy  Henry, 
Wadsworth,  Ralph  Emerson, 
Warner,  Frederick  Chester, 
Webb,  Charles  Russell, 
Whaley,  James  Sidney, 
Whelpley,  Walter  Merton, 
White,  Charles  Howard, 
Willis,  Luther  George,  . 
Wilson,  Jr.,  Frank  Herbert, 
Total,    . 


Monterey. 

Worcester, 

Chelsea. 

Waterbury,  Conn. 

Trinidad,  Cuba. 

Pittsburg,  Penn. 

Northborough. 

Sunderland. 

Worcester. 

East  Orange,  N".  J. 

Winthrop. 

Providence,  R.  I. 

Melrose  Highlands. 

Nahant. 


89 


Short  Winter  Course, 

Barnes,  Charles  White, 
Carruth,  Charles  Mason, 
Carter,  Harry  Rufus,    . 
Chase,  Edward  Irving, 
Daniels,  Francis  Newell, 
Davis,  Warren  Henry,  . 
Dearborn,  Carr  Alvah, 
Devlin,  James  Francis, 
Dunnell,  David  Lawson, 
Eames,  William  Ovid,  . 
Fabian,  Benedict  Sebastian, 
Filer,  Charles  Humphrey, 
Gaskill,  Roy  Frank, 
Gates,  Oliver  Horace,    . 
Geer,  Raymond,    .        . 
Greenhalgh,  Cecil  Norman  Victor, 
Guiel,  Arthur  Daniel,    . 
Haynes,  Jay  Freeman, 
HoUquist,  Andrew  Gustaf, 
James,  Arthur  Eugene, 
Kimball,  Edward  Bartlett, 
Lincoln,  James  Keyes,  . 
Lucia,  Jr.,  John  Baptiste, 
Mann,  Walter  Samuel,  . 
May,  Basil  Morris, 


Dairy  Farming, 

.  Haverhill. 

.  Barre. 

.  Millbury. 

.  Somerville. 

.  Foxborough. 

.  Great  Barrington. 

.  Amherst. 

.  Whitinsville. 

.  Greenfield. 

.  Becket. 

.  Worcester. 

.  West  Brimfield. 

.  Hopedale. 

.  Ashburnham. 

.  Wapping,  Conn. 

.  Plymouth. 

.  Amherst. 

.  North  Hero,  Vt. 

.  Worcester. 

.  North  Ferrisburg,  Vt. 

.  Methuen. 

.  Barre. 

.  Middlebury,  Vt. 

Foxborough. 

.  South  Egremont. 
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McCrone,  Henry  Eichmond, 
Moore^  Edwin  AUyn,    . 
Packard,  Henry  Wakefield,   . 
Pomeroy,  Eobert  Edgar, 
Sanney,  William  Henry, 
Eaycraft,  Jr.,  Prank,    . 
Salmon,  William  Everett,     . 
Schmitz,  Eugen  Alfons  Bichard, 
Sheridan,  Walter  Peter, 
Smith,  David  French,   . 
Smith,  Morey  Ambios, 
Taylor,  Arthur  Francis, 
Thompson,  Oscar  Eajrmond, 
True,  Arthur  Bay, 
Twitchell,  Julian  Phelps,     . 
Watley,  Frank  Crandall, 
Whitney,  Harvey  Horace,     . 
Total,    .... 


Amesbury. 

Westfidd. 

Gk>8hen. 

Northampton. 

South  Ashfield. 

Caldwell,  N.  J. 

Boston. 

Shirley. 

Charlton. 

Plymouth,  N.  H. 

Berlin,  N.  Y. 

North  Amherst. 

Heath. 

Amesbury. 

Cambridge. 

Davenport,  N.  Y. 

Shrewsbury. 
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Graduate  Students. 
For  Degrees  of  M.8.  and  Ph.D. 

Back   (B.Sc,  M.  A.  C,  '04),  Ernest 

Adna, Florence. 

Franklin  (B.Sc,  M.  A.  C,  '03),  Henry 

James, Bemardston. 

Hooker  (B.Sc,  M.  A.  C,  '99),  William 

Anson, Amherst. 

Kibbey  (A.B.,  Harvard,  '04),  Eichards 

Carroll, Marshalltown,  la. 

Ladd  (B.Sc,  M.  A.  C,  '05),  Edward 

Thomdike, Winchester. 

Lancaster  (A.B.,  Harvard,  '84;  M.D., 

Harvard,  '89),  Walter  Brackett,        .    Boston. 
Monahan  (B.Sc,  M.  A.  C,  '03),  NeiJ 

Francis,     .        .        .         .        .        .    Amherst. 

Osmun  (B.Sc,  M.  A.  C,  '03),  Albert 

Vincent, Danbury,  Conn. 

Smith  (B.Sc,  M.  A.  C,  '97),  Philip 

Henry, Amherst. 

Staples  (B.Sc,  M.  A.  C,  '04),  Park- 

man  Fisher, Westborough. 
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Tottingham    (B.Sc,   M.   A.   C,  '03), 
William  Edward,       .... 

Tower  (B.Sc,  M.  A.  C,  '03),  Winthrop 
Vose, 

Whipple  (B.Sc,  Kansas  Agr*!  College, 
'04),  Orville  Blaine, 
Total, 


Bemardston. 
Roxbury. 
Olivet,  Kan. 


Dacey,  Alice  Evel}Ti, 
Foster,  Elsie  Addie, 
French,  Vida  Rachel, 
Locke,  Ada  Elsie, 
Total,    . 


Speoial  Students. 


Boston. 

Worcester. 

Amherst. 

La  Junta,  Col. 
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Summary. 

Graduate  course :  — 

For  degrees  of  M.S.  and  Ph.D.,     ....  13 

Four-years  course :  — 

Graduates  of  1905, 32 

Senior  class, 30 

Junior  class, 31 

Sophomore  class, 68 

Freshman  class, 89 

Winter  courses, 42 

Special  students, 4 

Total, 309 

Entered  twice, .3 

Total, 306 


OBJECT. 

The  leading  object  of  the  Massachusetts  Agricultural  College 
is  "  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts,  ...  in  order  to  promote  the  liberal  and 
practical  education  of  the  industrial  classes  in  the  several  pursuits 
and  professions  in  life."  That  this  result  may  ,be  secured  by 
those  for  whom  it  is  intended,  the  college  invites  the  co-operation 
and  patronage  of  all  who  are  interested  in  the  advanced  education 
of  the  industrial  classes  in  the  Commonwealth. 
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The  instruction  here  given  is  both  theoretical  and  practical. 
The  principles  of  agriculture  are  illustrated  on  the  extended  acres 
of  the  farm  belonging  to  the  college  estate.  Nature's  work  in 
botany  and  in  horticulture  is  revealed  to  the  eye  of  the  student 
in  the  plant  house  and  in  the  orchards  accessible  to  all^  while  the 
mysteries  of  insect  Ufe^  the  diseases  and  the  cure  of  domestic 
animals,  the  analysis  of  matter  in  its  various  forms,  and  the  study 
of  the  earth  itself,  '^  the  mother  of  us  all,*'  may  engage  the  atten- 
tion of  the  student  during  the  years  of  his  college  course. 


GRADUATE  COURSES. 

In  response  to  the  increasing  demand  for  advanced  work  in  va- 
rious directions,  the  college  has  arranged  for  courses  of  study 
leading  to  the  degrees  of  Master  of  Science  and  Doctor  of  Philos- 
ophy. 

Honorary  degrees  are  not  conferred. 

Applicants  are  not  eligible  to  the  degree  of  Master  of  Science 
or  Doctor  of  Philosophy  until  they  have  received  the  degree  of 
Bachelor  of  Science  or  its  equivalent. 

The  fee  for  the  degree  of  Master  of  Science  is  ten  dollars  and 
for  the  degree  of  Doctor  of  Philosophy  twenty-five  dollars,  to  be 
paid  to  the  treasurer  of  the  college  before  the  degree  is  conferred. 

COUBSBS  FOR  THE  DeQREE  OF  MaSTEB  OF   SCIENCE. 

A  course  of  study  is  offered  in  each  of  the  following  subjects : 
mathematics  and  physics,  chemistry,  agriculture,  botany,  horti- 
culture, entomology,  veterinary  medicine.  Upon  the  satisfactory 
completion  of  any  two  of  these,  the  applicant  receives  the  degree 
of  Master  of  Science. 

Candidates  for  the  degree  of  Master  of  Science  must  devote 
not  less  than  one  year  and  a  half  after  graduation  to  the  prose- 
cution of  two  studies  for  the  degree,  one  year  of  which  must  be 
in  residence  at  the  Massachusetts  Agricultural  College. 

Courses  for  the  Degree  of  Doctor  of  Philosophy. 

The  establishment  of  courses  leading  to  this  d^ee  is  the  result 
of  many  calls  for  advanced  study  along  certain  economic  lines 
neglected  in  most  American  universities,  and  is  given  only  by 
those  departments  especially  equipped  for  this  grade  of  study,  to 
graduates  of  this  college  or  other  colleges  of  good  standing.    The 
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work  required  for  the  degree  is  intended  to  be  so  advanced  in  its 
character  as  to  necessitate  the  greatest  industry  to  complete  it^ 
with  the  belief  that  such  severe  requirements  will  result  in  the 
greatest  credit  to  those  who  are  successful.  Four  courses  of  study 
only  are  therefore  open,  viz.,  botany,  chemistry,  entomology  and 
horticulture  as  major  subjects,  though  a  minor  in  zoology  is  also 
available. 

At  least  three  years  are  necessary  to  complete  the  work  re- 
quired; twenty  hours  per  week  to  be  devoted  to  the  major  subject, 
while  from  twelve  to  sixteen  hours  per  week  are  required  for 
each  of  the  two  minor  subjects  during  one  and  a  half  years. 

The  work  in  the  major  and  minors  will  necessarily  difFer  with 
the  previous  training  and  needs  of  different  students,  but  a  gen- 
eral outline  of  the  major  in  each  subject  is  as  follows :  — 

Botany.  —  Vegetable  physiology,  vegetable  pathology,  mycol- 
ogy, oecology,  taxonomy,  phylogeny,  the  history  of  botany,  and 
the  history  and  theory  of  evolution.  The  above  subdivisions  of 
botany  will  be,  to  a  greater  or  less  extent,  pursued  as  necessitated 
by  the  previous  training  of  the  student  and  nature  of  the  orig- 
inal problem  undertaken.  In  this  course  it  is  also  recommended 
that  the  student  take,  in  addition  to  this  prescribed  minor  work, 
a  brief  course  in  the  history  of  philosophy  and  psychology,  which 
at  present  will  have  to  be  provided  elsewhere.  Extensive  reading 
of  botanical  literature,  of  both  a  general  and  specific  nature, 
will  be  required  in  certain  subjects,  and  occasional  lectures  will  be 
given.  A  botanical  conference  is  held  monthly,  wherein  various 
new  problems  touching  upon  botanical  science  are  considered  by 
graduate  students  and  those  of  the  senior  class  electing  botany. 
A  thesis  dealing  with  some  economic  problem  in  plant  physiology 
or  pathology,  or  both,  and  containing  a  distinct  contribution  to 
knowledge,  will  also  be  required. 

Chemistry.  —  Advanced  work  in  the  following  subjects :  inor- 
ganic analysis,  qualitative,  of  the  rarer  elements,  and  quantita- 
tive; crystallography;  physical  chemistry;  descriptive  and  deter- 
minative mineralogy;  chemical  geology;  soil  formation;  soil 
physics  and  chemistry;  gas  analysis;  synthetic  inorganic  work; 
chemical  theory  and  history;  general  organic  chemistry;  special 
topics  in  organic  chemistry;  elementary  quantitative  organic 
analysis ;  proximate  qualitative  and  quantitative  organic  analysis, 
including  determination  of  organic  radicles;  organic  synthesis 
of  aliphatic  and  aromatic  compounds;  problems  in  chemical 
manufacture;  recent  chemistry  of  plant  nutrition;  animal  phy- 
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siological  and  pathological  chemistry,  including  foods,  stand- 
ards for  feeding  of  all  kinds,  and,  among  secretions,  milk  and 
milk  industries;  and,  among  excretions,  nrine  and  urinalysis; 
toxicology;  insecticides  and  fungicides;  frequent  examinations 
on  current  chemical  literature. 

Early  in  the  course  original  work  on  some  chemical  subject 
pertaining  to  agriculture  must  be  begun.  The  history  and  results 
of  this  work  must  be  submitted  before  graduation,  in  the  form 
of  a  thesis  containing  a  distinct  contribution  to  knowledge. 

Entomology.  —  (Jeneral  morphology  of  insects;  embryology; 
life  history  and  transformations;  histology;  phylogeny  and  rela- 
tion to  other  arthropods;  hermaphroditism;  hybrids;  partheno- 
genesis ;  paedogenesis ;  heterogamy ;  chemistry  of  colors  in  insects ; 
luminosity;  deformities  of  insects;  variation;  duration  of  life. 

(Ecology:  dimorphism;  polymorphism;  warning  coloration; 
mimicry;  insect  architecture;  fertilization  of  plants  by  insects; 
instincts  of  insects;  insect  products  of  value  to  man;  geographical 
distribution  in  the  different  f aunal  regions ;  methods  of  distribu- 
tion; insect  migrations;  geological  history  of  insects,  insects  as 
disseminators  of  disease;  enemies  of  insects,  vegetable  and  animal, 
including  parasitism. 

Economic  entomology:  general  principles;  insecticides;  appa- 
ratus; special  cases;  photography  of  insects  and  their  work; 
methods  of  drawing  for  illustrations;  field  work  on  insects,  and 
study  of  life  histories ;  insect  legislation. 

Systematic  entomology :  history  of  entomology,  including  clas- 
sifications and  the  principles  of  classification;  laws  governing 
nomenclature;  literature, — how  to  find  and  use  it;  indexing  liter- 
ature; number  of  insects  in  collections  and  existence  (estimated) ; 
lives  of  prominent  entomologists;  methods  of  collecting,  pre- 
paring, preserving  and  shipping  insects ;  important  collections  of 
insects. 

Journal  club:  assignments  ot  the  literature  on  the  different 
groups  of  insects  to  different  students,  who  report  at  monthly 
meetings  summaries  of  all  articles  of  value  which  have  appeared 
during  the  month. 

Bequired  readings  of  the  best  articles  on  the  various  topics 
named  above,  and  on  the  different  orders  of  insects.  This  read- 
ing covers  from  15,000  to  20,000  pages  in  English,  French  and 
German,  and  the  candidate  is  examined  on  this,  together  with 
his  other  work,  at  the  close  of  his  course. 

Thesis :  a  thesis  with  drawings,  which  shall  consist  of  the  results 
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of  original  investigations  along  one  or  several  lines^  and  which 
shall  constitute  a  distinct  contribution  to  knowledge,  must  be 
completed  and  accepted  before  the  final  examinations  are  taken. 

Horticulture.  —  The  work  in  horticnltnre  necessarily  varies 
considerably  with  different  candidates^  since  its  most  important 
features  are  specialization,  original  investigation,  and  the  devel- 
opment of  individual  initiative  in  dealing  with  new  questions. 
Each  candidate  must  select  some  special  field  of  horticultural 
study,  and  devote  himself  continuously  to  it.  He  will  be  re- 
quired to  attend  lectures,  conferences  and  seminars  dealing  with 
horticulture  in  its  broader  aspects.  Advanced  work  will  be  re- 
quired in  the  following  subjects :  systematic  pomology,  pomologi- 
cal  practice,  commercial  pomology;  systematic,  practical  and 
commercial  olericulture;  greenhouse  plants  and  problems;  flori- 
culture; landscape  gardening;  plant  breeding  and  general  evolu- 
tion; and  questions  of  a  physiological  nature  connected  with 
propagation  and  pruning. 

Other  requirements  and  opportunities  are:  (1)  periodical  sem- 
inars with  special  lectures,  by  prominent  men  from  outside  the 
college;  (2)  extensive  and  systematically  planned  readings;  (3) 
frequent  visits  to  orchards,  gardens,  greenhouses,  estates  and 
libraries  outside  the  college  grounds,  always  with  some  definite 
purpose  in  view;  (4)  and,  finally,  the  preparation  and  publica- 
tion of  a  thesis  setting  forth  the  results  of  the  candidate's  major 
study,  which  shall  be  an  original  and  positive  contribution  to 
horticultural  knowledge. 

Zoology.  —  This  course  is  offered  as  a  minor  subject  for  can- 
didates for  the  degree  of  Doctor  of  Philosophy. 

General  and  comparative  anatomy,  both  gross  and  microscopic; 
ontogeny  and  phylogeny;  life  cycles,  metamorphosis  and  meta- 
genesis; animal  associations,  colonial,  commensal  and  parasitic, 
and  symbiotic  associations  of  animals  and  plants;  adaptation, 
adaptive  radiation  and  parallelisms. 

Geologic,  geographic  and  bathymetric  distribution  of  animals. 

Systematic  zoology,  including  palseozoology ;  museum  and  field 
technique. 

Economic  zoology. 

History  and  development  of  zoological  science. 

Weekly  seminars  and  journal  club  meetings  are  held,  in  which 
all  advanced  students  of  zoology  take  an  active  part. 

Collateral  reading  and  a  general  knowledge  of  current  zoologi- 
cal literature  are  required. 
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FOUE-YEABS  COUBSES. 

Degree. 

Those  who  complete  the  four-years  conrse  receive  the  degree  of 
Bachelor  of  Science^  the  diploma  being  signed  by  the  governor  of 
Massachusetts^  who  is  the  president  of  the  corporation. 

Begular  students  of  the  college  may  also^  on  application^  be- 
come members  of  Boston  University,  and  upon  graduation  re- 
ceive its  diploma  in  addition  to  that  of  the  college,  thereby 
becoming  entitled  to  all  the  privileges  of  its  alumni,  provided  that 
the  candidate,  in  addition  to  the  college  course,  shall  have  mas- 
tered in  a  preparatory  school  a  three-years  preparatory  course  in 
studies  beyond  those  commonly  presented  in  the  grammar  schools 
of  Massachusetts. 

Admission. 

Every  candidate  for  admission  must  be  at  least  sixteen  years 
of  age,  and  must  present  a  testimonial  of  good  character  from 
the  principal  of  the  last  school  that  he  attended. 

Certificates.  —  Certificates  of  schools  and  academies  approved 
by  the  faculty  of  the  college  are  accepted  in  place  of  ezamma- 
tions.  These  certificates  must  be  made  out  on  blanks  furnished 
on  application  to  the  registrar,  and  must  be  signed  by  the  prin- 
cipal of  the  school  making  such  application. 

A  student  admitted  on  certificate  may  be  dropped  from  college 
at  any  time  during  freshman  year  when  his  work  is  not  satisfac- 
tory; and  the  privilege  implied  in  the  acceptance  of  a  certificate 
may  be  revoked  whenever,  in  the  judgment  of  the  faculty,  it  is 
not  properly  exercised. 

Examinations.  —  Candidates  for  admission  to  the  freshman 
class  will  be  received  on  certificate,  as  explained  above,  or  on 
examination  in  the  following  subjects:  algebra  (through  quad- 
ratics), plane  geometry,  English,  general  history,  civil  govern- 
ment (Mowry's  *' Studies  in  Civil  Qovemmenf ),  physiology 
(Martinis  "The  Human  Body,'*  briefer  course),  physical  geog- 
raphy (Guyot^s  "Physical  (Jeography,**  or  its  equivalent). 

This  examination  may  be  oral  or  written;  the  standard  re- 
quired for  admission  is  65  per  cent,  in  each  subject.  EJaowl- 
edge  of  the  principles  of  arithmetic  is  presupposed,  although  an 
examination  in  this  subject  is  not  required.  Teachers  are  urged 
to  give  their  pupils  such  drill  in  algebra  and  geometry  as  shall 
secure  accuracy  and  readiness  in  the  application  of  principles 
to  practical  examples. 
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A  candidate  will  not  be  accepted  in  English  whose  work  is 
notably  deficient  in  point  of  spelling,  punctuation,  idiom  or  divi- 
sion into  paragraphs.  The  candidate  will  be  required  to  present 
evidence  of  a  general  knowledge  of  the  subject  matter  of  the 
books  named  below,  and  to  answer  simple  questions  on  the  lives 
of  their  authors.  The  fonn  of  examination  will  usuallv  be  the 
writing  of  a  paragraph  or  two  on  each  of  several  topi;^  to  be 
chosen  by  the  candidate  from  a  considerable  number  —  perhaps 
ten  or  fifteen  —  set  before  him  .in  the  examination  paper.  The 
treatment  of  these  topics  is  designed  to  test  the  candidate's  power 
of  clear  and  accurate  expression,  and  will  imply  only  a  general 
knowledge  of  the  substance  of  the  books.  The  books  set  for  the 
examination  in  1906  are:  Shakespeare's  "The  Merchant  of 
Venice; ''  Goldsmith's  "  The  Vicar  of  Wakefield;  '^  Scotf s  "  Ivan- 
hoe ;  '*  Tennyson's  "  The  Princess ; "  Lowell's  "  The  Vision  of 
Sir  Launf al ;  "  George  Eliot's  "  Silas  Marner.''  For  the  exam- 
ination in  1907  and  1908  the  books  are:  Shakespeare's  "The 
Merchant  of  Venice;"  Irving's  "Life  of  Goldsmith;"  Cole- 
ridge's "  The  Ancient  Mariner ; "  Scotf  s  "  Ivanhoe  "  and  "  The 
Lady  of  the  Lake;"  Tennyson's  "The  Passing  of  Arthur;" 
Lowell's  "The  Vision  of  Sir  Launf  al;"  George  Eliofs  "Silas 
Mamer." 

Examinations  in  one  or  more  of  the  required  subjects  may  be 
taken  a  year  before  the  candidate  expects  to  enter  college,  and 
credit  for  successful  examination  in  any  subject  will  stand  for 
two  vears  after  the  examination. 

Candidates  for  classes  more  advanced  than  the  freshman  class 
will  be  examined  in  the  studies  gone  over  by  the  class  to  which 
they  desire  admission. 

The  examinations  for  admission  in  1906  will  be  held  at  the 
Botanic  Museum  of  the  Agricultural  College  in  Amherst  on 
Thursdav  and  Fridav,  June  21  and  22,  and  on  Tuesday  and 
Wednesday,  September  18  and  19,  as  follows :  — 


Fir$t  Day. 

8.80  A.M.  —  Registration. 
9      A.M.  —  English. 
11      A.M.  —  General  history. 
2      P.M.  —  Geometry. 


Second  Day, 

9  A.M.  —  Civil  government. 
10  A.M.  —  Algebra. 

2  pm.  —  Physiology. 

3  P.M.  —  Physical  geography. 


Entrance  examinations  in  June  will  be  held  on  the  same  days 
and  in  the  same  order  as  in  Amherst:  at  Jacob  Sleeper  Hall, 
Boston  University,  12  Somerset  Street,  Boston;  at  Horticultural 


1906.]  PUBLIC  DOCUMENT  — No.  31.  47 

Hall,  Worcester;  and  at  Pittsfield,  but  candidates  may  be  exam- 
ined and  admitted  at  the  convenience  of  the  examiners,  at  other 
times  in  the  year,  but  not  during  the  summer  vacation. 


ENTRANCE  EXAMINATION   PAPERS   USED   IN   1905. 
The  standard  required  is  66  per  cent,  on  each  paper. 

Algebra. 

1.  Factor  ^  +  ^-2. 

Factor  Bob*  —  7i»y  —  3y*. 

2.  Expand  by  binomial  theorem  {a^ -\- 2b^  ar^ )\ 

3.  Find  the  square  root  of  «*  -  «*+  -7-+  4a  —  2  -[--^ . 

4  x^ 

4.  Find  sum  of  Vl  +  Vi+i'C^d- 

5.  Solve—; ; — =i4  +  -^^^ — . 


r 


6.  Solve  - 


7.  Solve  1^+2^  +  ^+2^=^^- 
(  xy=\2. 

Solve  j^  +  «^.y=l-^- 
(xy-'f=   2. 


Geometry. 

1.  (a)  What  is  a  scalene  triangle?  (h)  What  is  an  inscribed 
angle?  (c)  What  is  a  segment  of  a  circle?  (d)  Give  theorem  of 
limits,    (e)  What  is  a  sector  of  a  circle? 

2.  Find  the  area  of  a  segment  of  a  circle  having  for  its  chord  a 
side  of  a  regular  inscribed  hexagon,  if  the  radius  of  the  circle  is 
10;  take^  =  3.1416. 

3.  The  medians  of  a  triangle  intersect  at  a  common  point, 
which  lies  two-thirds  the  way  from  each  vertex  to  the  middle 
point  of  the  opposite  side.    Prove. 

4.  Draw  the  exterior  and  interior  common  tangents  to  two 
given  circles  which  do  not  intersect.    Explain  constructions  fully. 

5.  Find  the  area  of  a  triangle  whose  sides  are  8,  13,  and  15. 
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Physical  Gbogbaphy. 

1.  Describe  the  continent  of  South  America^  its  form,  boiind- 
ariee,  elevation,  drainage,  and  the  relation  of  the  moimtaili  sys- 
tems to  the  continent  form. 

2.  What  is  glacial  erosion?  What  evidence  have  we  of  the 
former  existence  of  an  ice  sheet  in  this  region?  What  is  an 
esker?    A  drumlin?    A  terminal  moraine? 

3.  What  are  corals?  Under  what  conditions  do  they  live? 
What  is  a  barrier  reef?  A  fringing  reef?  An  atoll?  How  is 
each  formed? 

4.  What  are  ocean  currents?  Describe  and  explain  the  gnlf 
stream.  What  is  its  influence  on  mankind?  What  is  the  Sar- 
gasso Sea?    Where  is  it? 

5.  Describe  the  physical  features  and  climate  of  Massachu- 
setts (or  your  home  State).  What  influence  do  these  have  on 
its  agriculture,  manufactures  and  other  industries? 

Civil  Government. 

1.  Name  the  characteristic  features  of  the  following  forms  of 
government  in  this  country :  — 

(a)  Provincial. 
(h)  Proprietary. 

(c)  Charter. 

(d)  Revolutionary,  1776-1781. 

(e)  Confederate,  1781-1789. 

(f)  Constitutional,  1789-1906. 

2.  Give  the  year,  month  and  day  of  the  month  when  the  United 
States  began  its  existence  as  a  nation.  What  act  signalized  this 
beginning? 

3.  State  three  qualiflcations  for  the  office  of  President  of  the 
United  States.  Name  the  vice-presidents  who  have  succeeded  to 
the  presidency  by  the  death  of  the  president. 

4.  Name  the  principal  courts  of  the  United  States.  Give  five 
kinds  of  cases  that  can  be  brought  before  the  United  States  courts, 

6.  Write  upon  the  following  subjects,  developing  them  as  fully 
as  you  can:  — 

(a)  The  Massachusetts  Legislature. 

(h)  Municipal  government. 

(r)  The  regulation  of  railroad  rates. 
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Physiology. 

1.  Compare  carefully  the  skeleton  of  the  arm  and  leg  with  the 
hip  and  shoulder  girdle^  naming  and  describing  the  correspond- 
ing bones  in  each^  and  giving  their  positions. 

2.  Describe  the  digestive  system,  and  tell  of  each  process  and 
where  it  occurs  in  the  digestion  of  a  meal  consisting  of  beefsteak, 
potatoes,  and  bread  and  butter. 

3.  Describe  carefully  the  process  of  respiration.  How  the  air 
is  inhaled.  How  it  is  exhaled.  What  changes  have  occurred  in 
the  air  thus  breathed?    What  in  the  blood? 

4.  What  is  the  difference  between  a  cold  and  a  warm  blooded 
animal?  How  is  the  temperature  kept  up  in  the  latter?  Are 
there  any  waste  products  arising  from  this  production  of  heat? 
If  so,  what  becomes  of  them  ? 

6.  What  is  a  nervous  impulse?  What  is  reflex  action?  Give 
an  example  of  the  latter,  explaining  in  full. 

General  History. 

1-4.  Write  a  general  account  of  the  old  civilization  of  the  fol- 
lowing three  countries,  Egypt,  Greece  and  Bome,  discussing :  (a) 
classes  of  people  in  each;  (5)  occupations  of  the  common  people; 
(c)  art,  as  shown  in  buildings,  statuary  and  literature;  (d)  war- 
like characteristics. 

6.  What  is  meant  by  "  The  fall  of  the  Boman  Empire,^*  which 
took  place  in  476  A,D.,  and  why  is  this  date  considered  the  divid- 
ing line  between  ancient  and  mediaeval  history  ? 

6.  What  was  the  effect  of  the  spread  of  Christianity  over  the 
northern  countries  of  Europe?  What  were  some  of  the  actual 
results  of  this,  so  far  as  the  following  are  concerned?  (a)  Build- 
ings; (b)  Crusading;  (c)  Literary  work. 

7.  Name  the  events  in  connection  with  the  history  of  Eng- 
land that  were  directly  instrumental  in  laying  the  foundations 
of  the  present  English  language. 

8.  What  was  the  great  service  rendered  to  their  country  and  to 
their  subjects  by  the  following  rulers?  (a)  Charlemagne;  (h) 
Peter  the  Great;  (c)  Frederick  the  Great;  (d)  Cromwell. 

9.  Name  four  different  events  in  the  history  of  our  own  coun- 
try which  you  think  had  a  great  influence  on  the  history  of  the 
nineteenth  century. 

10.  What  was  the  age  of  compromise  in  the  history  of  the 
United  States  ?  In  what  way  did  this  "  age  **  really  bring  on  the 
civil  war  ? 
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English. 

NoTS.  —  Penmanship,  panotoation  and  spelling  are  consideied  in  marking 
this  paper.    The  time  allowed  is  two  hoars. 

1.  Choose  two  of  the  following  topics^  and  write  clearly  and 
interestingly  upon  them.  Let  each  essay  be  about  three  hundred 
words  in  length. 

(a)  Shakespeare's  first  acquaintance  with  the  theatre. 
(h)  The  bright  and  the  dark  side  of  Oliver  Groldsmith. 

(c)  Walter  Scott's  fight  against  bankruptcy. 

(d)  Lowell's  boyhood  and  college  days. 

(e)  Tennyson's  love  for  retirement. 
(/)  The  life  of  George  Eliot. 

2.  Choose  any  three  of  the  following,  and  write  a  few  para- 
graphs on  each  subject  chosen.    Give  title  in  each  case. 

(a)  Was  Shylock's  demand  for  justice  unreasonable? 

(6)  Home  life  as  depicted  in  the  "Vicar  of  Wakefield." 

(c)  What  we  learn  of  Robin  Hood  from  "  Ivanhoe." 

(d)  The  abiding  lesson  of  Tennyson's  "  Princess." 

(e)  Sir  Ijaunfal  before  and  after  the  "  Vision." 

(f)  The  two  brothers  in  "  Silas  Mamer." 


COUESES   OP  INSTEUCTION  FOR  THE  DEGREE  OF 

BACHELOR  OF  SCIENCE. 

Agriculture. 

Introductory:  relations  of  federal  and  State  governments  to 
agriculture,  four  lectures ;  history  of  agriculture,  tenure  of  land, 
rents,  holdings,  etc.,  six  lectures. 

Freshman  year,  first  semester,  three  hours  a  week,  required. 
Animal  breeding.  Shaw's  "  Breeding  Animals,"  lectures  and  dis- 
cussion of  principles  of  breeding.  —  Assistant  Professor  Cooley. 

Sophomore  year,  seven  weeks,  first  semester,  four  exercises  a 
week  in  class  room,  required.  Breeds  of  farm  live  stock :  sheep, 
cattle.  Lecture  syllabus  by  Cooley,  and  Curtis's  "  Horses,  Cattle, 
Sheep  and  Swine."  —  Assistant  Professor  Cooley. 

Sophomore  year,  nine  weeks,  first  semester,  four  exercises  a 
week  in  class  room,  required.  Horses  and  swine.  Lecture  sylla- 
bus by  Cooley,  and  Curtis's  "  Horses,  Cattle,  Sheep  and  Swine." 
—  Assistant  Professor  Cooley. 
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Sophomore  year,  eight  weeks,  second  semester,  three  hours  a 
week,  required.  Dairying.  Lectures  on  dairy  farming,  milk  pro- 
duction, handling  and  marketing  of  milk,  milk  preservation  and 
modification,  and  products  of  milk.  Text-book,  Wing's  "Milk 
and  its  Products."  —  Assistant  Professor  Cooley. 

Sophomore  year,  ten  weeks,  second  semester,  required.  Soils: 
formation,  classification,  composition;  physical  and  chemical 
characteristics,  and  their  relations  to  maintenance  and  increase 
in  productiveness.  Brooks's  "  Agriculture,"  Vol.  I.,  supplemented 
by  lectures  and  laboratory  work.  —  Professor  Bbooks. 

Junior  year,  ten  weeks,  first  semester,  elective.  Methods  of 
soil  improvement,  including  tillage,  drainage  and  irrigation. 
Brooks's  "Agriculture,"  Vol.  I.,  supplemented  by  lectures,  lab- 
oratory work  and  practical  exercises.  —  Professor  Bbooks. 

Junior  year,  four  weeks,  first  semester,  elective.  Manures: 
production,  composition,  properties,  adaptation  and  use.  Brooks's 
"  Agriculture,"  Vol.  II.,  supplemented  by  lectures  and  practical 
exercises.  —  Professor  Brooks. 

Junior  year,  four  weeks,  first  semester,  elective.  Stock  judging. 
—  Assistant  Professor  Cooley. 

Junior  year,  second  semester,  elective.  Fertilizers,  including 
a  critical  study  of  their  production,  composition,  properties, 
adaptation  and  use;  and  green  manuring.  Brooks's  "Agricul- 
ture," Vol.  II.,  supplemented  by  lectures,  laboratory  work  and 
practical  exercises.  —  Professor  Brooks. 

Senior  year,  four  weeks,  first  semester,  four  hours  a  week, 
elective.  Silos  and  ensilage:  historical  development;  the  merits 
and  methods  of  construction  of  the  different  kinds  of  silos;  the 
crops  suited  for  ensilage;  ensilage  machinery;  the  methods  of 
filling  the  silo ;  and  the  nature  and  extent  of  the  changes  taking 
place  in  ensilage  as  affecting  food  value.  Lectures,  books  of 
reference  and  practical  exercises.  —  Professor  Brooks. 

Senior  year,  seven  weeks,  first  semester,  four  hours  a  week, 
elective.  Feeding  animals :  principles  of  digestion  and  animal 
nutrition,  a  study  of  feeding  stuffs  (coarse  and  concentrated). 
The  relation  of  food  to  product;  compounding  rations. 
Armsby's  "  Cattle  Feeding,"  lectures  and  discussion.  —  Assist- 
ant Professor  Cooley. 

Senior  year,  seven  weeks,  first  semester,  four  hours  a  week, 
elective.  Dairying :  selection  and  management  of  the  dairy  farm, 
dairy  cattle,  chemical  and  physical  properties  of  milk,  etc.,  cream, 
butter,  cheese  and  by-products.  —  Assistant  Professor  Cooley. 
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Senior  year^  first  semester^  four  exercises  a  week  for  eight 
weeks.  Dairy  practice :  use  of  separators^  Babcock  tester^  butter 
makings  etc.  —  Specialists. 

Senior  year^  second  semester^  elective.  The  crops  of  the  farm 
and  crop  rotation;  including  a  study  of  the  origin  and  agricul- 
tural botany  of  all  the  leading  crops  of  the  f arm^  —  annual  forage 
crops^  grasses  and  legumes^  cereals^  root  crops^  vegetables^  tobacco 
and  other  special  commercial  crops:  the  production  and  uses  of 
each;  the  varieties  and  methods  of  improvement;  the  adaptation 
to  soil;  the  special  manurial  requirements  and  the  methods  of 
raising  and  harvesting  are  considered.  Lectures^  reference  books 
and  field  work.  —  Professor  Brooks. 

Senior  year,  second  semester,  elective.  Agricultural  experi- 
mentation: objects,  methods,  sources  of  error;  interpretation  of 
results.  Lectures  and  study  of  reports^  bulletins,  etc.  —  Pro- 
fessor Brooks. 

Senior  year,  second  semester,  elective.  Farm  management: 
selection  of  the  farm,  its  subdivision  and  equipment,  buildings, 
fences,  roads,  water  supply;  farm  capital,  permanent,  perishable 
and  fioating;  the  labor  of  the  farm  and  its  management;  farm 
power  and  farm  machinery.  Lectures  and  practical  exercises.  — 
Professor  Brooks. 

Seminar  courses,  by  arrangement,  for  advanced  students. 

Special  problems  requiring  experiment  or  other  research  inves- 
tigation will  be  assigned  to  students  fitted  for  and  desiring  such 
work. 

Training  and  practice  in  the  use  of  farm  implements  and 
machines  by  arrangement  when  desired. 

Horticulture. 

This  department  endeavors  to  give  the  student  a  working 
knowledge  of  horticulture  on  its  practical  and  on  its  scientific 
side.  The  attempt  is  made  to  inculcate  a  taste  and  an  enthusiasm 
for  horticultural  pursuits,  in  place  of  distaste  and  dislike  for  the 
drudgery  of  farm  life.  On  these  things  success  and  further 
progress  chiefly  depend. 

The  courses  now  offered  are  as  follows,  though  others  will  be 
added  as  occasion  requires :  — 

1.  Sophomore  class,  second  semester.  The  fundamental  opera- 
tions of  horticulture,  —  propagation,  pruning  and  cultivation,  — 
as  related  to  the  physiology  of  the  plant.    During  the  first  half 


1906.]  PUBLIC  DOCUMENT  — No.  31.  53 

of  this  conrse  Bailey's  *'  Nursery  Book  "  is  used  as  a  text.  —  Mr. 
Blase. 

2.  Junior  year,  first  semester.  Pomology:  this  course  covers 
the  three  natural  divisions  of  the  subject,  viz.:  (a)  systematic 
pomology,  or  the  study  of  the  fruits  themselves;  (ft)  practical 
pomology,  or  the  practice  of  fruit  growing;  (c)*  commercial 
pomology,  or  the  principles  underlying  the  marketing  of  fruits. 
The  course  is  pursued  by  means  of  text-book,  lectures,  laboratory 
and  field  exercises.  —  Mr.  Blake. 

3.  Junior  year,  first  semester,  four  periods  weekly.  Plant 
breeding:  based  on  a  thorough  examination  of  the  laws  of  heredity 
and  of  variation,  and  of  the  principal  theories  of  evolution.  Lec- 
tures, accompanied  by  practice  and  direct  experiments  in  cross- 
ing and  hybridizing  plants.  —  Professor  Waugh. 

4.  Junior  year,  second  semester,  four  periods  weekly.  Market 
gardening,  including  vegetables  and  small  fruits;  locations,  soils, 
methods  of  cultivation  and  marketing.  Text-book,  lectures  and 
field  exercises.  —  Mr.  Blake. 

5.  Individual  problems  will  be  assigned  to  seniors  who  elect 
horticulture.  This  gives  the  student  an  opportunity  for  speciali- 
zation in  various  lines  of  fruit  growing,  vegetable  culture,  green- 
house management,  landscape  gardening,  etc.  —  Professor 
Waugh,  Mr.  Blake  and  Mr.  Canning. 

A  seminar,  made  up  of  all  students  electing  advanced  work  in 
horticulture  or  l^dscape  gardening,  meets  weekly  for  the  dis- 
cussion of  any  matters  pertaining  to  the  subject.  Successful  and 
noted  horticulturists  from  outside  the  college  are  frequently 
present  at  these  meetings,  to  speak  on  the  topics  with  which  they 
are  especially  identified. 

Landscape  Oardening. 

The  college  wishes  to  promote  the  work  in  landscape  gardening 
in  every  way  possible.  The  aim  of  the  courses  is  to  give  the  gen- 
eral student  an  understanding  of  the  fundamental  principles  of 
design  and  of  good  taste  as  applied  to  gardening,  and  to  prepare 
advanced  students  for  the  practice  of  landscape  gardening  in  its 
various  branches. 

Although  a  variety  of  other  work  along  related  lines  is  avail- 
able, the  courses  now  definitely  offered  are  as  follows :  — 

1.  Junior  year,  first  and  second  semesters,  four  hours  a  week. 
Elements  of  landscape  design :  the  fundamental  principles  under- 


54  AGRICULTURAL  COLLEGE.  [Jan, 

lying  the  artistic  development  of  parks^  estates^  gardens  and  other 
areas^  together  with  some  of  the  simpler  applications  to  practical 
conditions.  —  Professor  Waugh  and  Mr.  Hatch. 

2.  Junior  year,  first  semester^  three  periods  weekly.  Arbori- 
culture: trees,  shrubs  and  other  ornamental  plants;  their  propa- 
gation, planting  and  care.  Field  and  laboratory  exercises  and 
lectures.  —  Professor  Waugh,  Mr.  Canning  and  Mr.  Hatch. 

3.  Senior  year,  first  and  second  semesters,  four  laboratory 
periods  weekly.  Advanced  landscape  gardening:  lectures,  con- 
ferences, field  exercises  and  extensive  practice  work  with  criti- 
cism. The  student  is  given  definite  problems  to  solve,  these 
problems  being  arranged  in  such  an  order  as  to  develop  the  sub- 
ject logically  in  the  studenf s  mind.  —  Professor  Waugh. 

Chemistey. 

This  course  aims  to  inculcate  accurate  observation,  logical 
thinking,  systematic  and  constant  industry,  together  with  a  com- 
prehensive knowledge  of  the  subject.  Instruction  is  given  by 
text-book,  lectures  and  a  large  amount  of  laboratory  work  under 
adequate  supervision.  The  laboratory  work  at  first  consists  of  a 
study  of  the  properties  of  elementary  matter,  analysis  of  simple 
combinations  and  their  artificial  preparation.  This  is  followed 
by  a  quantitative  analysis  of  salts,  minerals,  soils,  fertilizers, 
animal  and  vegetable  products.  The  advanced  instruction  takes 
up  the  chemistry  of  various  manufacturing  industries,  especially 
those  of  agricultural  interest,  such  as  the  production  of  sugar, 
starch  and  dairy  products;  the  preparation  of  animal  and  plant 
foods,  their  digestive  assimilation  and  economic  use;  the  official 
analysis  of  fertilizers,  fodders  and  foods;  and  the  anal3r8is  of 
soils,  waters,  milk,  wine  and  other  animal  and  vegetable  prod- 
ucts. 

The  courses  are  as  follows :  — 

Freshman  year,  second  half  of  second  semester,  four  hours  a 
week.  General  chemistry,  part  1,  principles  of  chemistry,  non- 
metals.  Newth's  '^  Inorganic  Chemistry.^'  —  Assistant  Professor 
Howard. 

Sophomore  year,  first  semester,  six  hours  a  week.  Gteneral 
chemistry,  part  2,  metals.  —  Assistant  Professor  Howard. 

Second  semester,  five  hours  a  week.  Subject  continued;  dry 
analysis.  —  Assistant  Professor  Howard. 

Junior  year,  first  semester,  eight  hours  a  week.     Qualitative 
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and  qnantitatiTe  analysis;  organic  chemistry.  Four  hours  a 
week,  special  subject'.  —  Professor  Wellington. 

Second  semester,  ten  hours  a  week.  Organic  chemistry.  Rem- 
sen^s  "  Organic  Chemistry.^'  Five  hours  a  week,  special  subject. 
—  Professor  Wellington. 

Senior  year,  elective,  first  semester,  three  hours  a  week.  Chem- 
ical industries.  —  Professor  Goessmann. 

Eight  hours  a  week,  quantitative  analysis  and  physical  chem- 
istrv.  Eevchler-McCrae's  "Physical  Chemistry."  —  Professor 
Wellington  and  Assistant  Professor  Howabd. 

Second  semester,  eight  hours  a  week.  Advanced  work,  with 
lectures.  —  Professor  Wellington. 

Geology. 

1.  Mineralogy,  junior  year,  second  semester,  six  weeks,  three 
hours  a  week.  A  course  of  systematic  determinative  mineralogy, 
based  on  Brushes  "Manual.^*  This  work  is  carried  on  in  the 
laboratory,  and  consists  in  determining  the  minerals  by  a  study 
of  lustre,  fusibility,  hardness,  color,  streak,  specific  gravity,  etc., 
and  by  some  of  the  simpler  chemical  tests.  —  Assistant  Professor 
Howard. 

2.  Geology,  junior  year,  second  semester,  twelve  weeks,  three 
hours  a  week.  Structural,  dynamical,  physiographical  and  his- 
torical, based  upon  Scotfs  "Introduction  to  Geology.*'  The 
course  aims  to  give  a  review  of  the  physical  condition  of  the  earth ; 
the  various  dynamic  agencies,  and  the  results  of  their  activities ; 
the  origin  and  structure  of  the  rocks ;  and,  finally,  the  geological 
history  of  the  globe,  and  the  appearance  in  time  and  the  devel- 
opment of  the  principal  races  of  animals  and  plants.  The  mu- 
seum, lantern  slides  and  the  classic  Connecticut  valley  afford 
ample  means  for  illustration.  —  Professor  Lull. 

Zoology. 

1.  Anatomy  and  physiology,  freshman  year,  one-half  of  the 
second  semester,  four  hours  a  week."  Lectures  based  upon  Mar- 
tin's "  The  Human  Body,"  advanced  course,  illustrated  bv  dem- 
onstrations  from  the  charts  and  models  and  from  microscopic 
and  other  preparations.  The  fact  that  tiie  subject  is  required 
for  entrance  makes  it  possible  in  a  comparatively  brief  period  to 
review  the  main  features  of  human  anatomy,  the  generally  ac- 
cepted views  concerning  the  physiology  of  the  various  organs.. 
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and  the  more  essential  laws  of  health;  and,  aside  from  the  prac- 
tical value  of  the  last^  the  knowledge  of  the  human  system  thus 
gained  aids  greatly  in  the  zoological  work  to  come.  —  Professor 
Lull. 

2.  Sioology^  sophomore  year^  first  semester^  two  periods  a 
week.  This  is  mainly  a  laboratory  course^  the  aim  being  to  fa- 
miliarize the  student  with  the  structure  of  a  number  of  typical 
forms^  representative  of  the  chief  phyla  of  the  animal  kingdom, 
to  train  him  to  more  precise  habits  of  observation,  and  to  lay 
the  foundation  for  a  more  thorough  understanding  of  laboratory 
technique.  Lectures,  amply  illustrated  by  specimens,  charts  and 
lantern  slides,  supplement  and  render  orderly  the  knowledge 
gained  in  the  laboratory.  —  Professor  Lull. 

3.  Zoology,  elective,  junior  year,  four  periods  a  week.  A 
course  in  comparative  morphology  and  systematic  zoology,  based 
upon  Parker  and  HaswelPs  ^'Text-book  of  Zoology.*'  Oppor- 
tunity is  given  for  the  careful  dissection  of  each  of  the  typical 
forms  or  its  equivalent,  described  in  tiie  text,  with  a  further 
series  of  animals  for  comparative  study.  Special  attention  is 
paid  to  individual  and  racial  development,  adaptation,  relation- 
ship of  animals  to  one  another  and  to  plants,  geological  and  geo- 
graphical distribution  of  animals,  and  the  economic  importance 
of  the  different  groups,  except  the  insects,  both  living  and  extinct 
The  lectures  are  illustrated  by  the  very  complete  museum  col- 
lection. : —  Professor  Lull. 

Economics  and  Government. 

The  aim  of  this  department  is  to  introduce  the  student  to  such 
studies  as  may  enable  him  to  deal  with  economic  problems  and 
to  fulfill  his  social  and  political  duties.  In  all  work  of  the  de- 
partment the  text-book  and  lecture  systems  are  combined. 

1.  Economics,  junior  year,  first  semester,  four  hours  a  week. 
El/s  ''Outlines  of  Economies'*  and  Taylor's  ''Introduction  to 
Agricultural  Economies'*  are  used  as  text-books.  The  lectures 
on  general  econoniics  are  intended  to  supplement  Ely's  book, 
with  emphasis  on  present-day  problems.  The  lectures  on  agri- 
cultural economics  treat  of  the  history  of  the  agricultural  in- 
dustry, and  existing  agricultural  economic  conditions  and  tend- 
encies in  the  United  States.  Such  subjects  as  the  resources 
of  the  various  geographical  divisions  of  our  country  in  land 
and  labor,  the  application  of  division  of  labor  to  agriculture, 
specialized  and  diversified  farming,  the  large  and  small  farm 
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systems,  tenure  of  farm  lands,  the  transportation  of  farm  prod- 
ucts^ tendencies  toward  agricultural  co-operation,  and  those 
characteristics  of  agriculture  which  make  it  especially  attractive 
to  the  liberally  educated  mind^  are  briefly  treated.  Special 
papers  on  subjects  selected  by  the  individual  students  from 
an  assigned  list  are  read  and  discussed  in  the  class  room. 

2.  Government,  senior  year,  four  hours  a  week,  during  the 
last  half  of  the  first  semester  and  the  whole  of  the  second. 
Woodbum's  "The  American  Republic *'  is  used  as  a  text-book, 
supplemented  by  assigned  readings  in  Harfs  ''Actual  Govern- 
ment*' and  Buchanon's  "Massachusetts  Town  Officers/*  The 
lectures  treat  of  general  sociology,  the  theory  and  forms  of  the 
State,  the  origin  and  history  of  American  political  institutions, 
political  parties  and  movements  in  the  United  States,  and 
eminent  political  leaders  and  interpreters  of  the  Constitution. 
Special  attention  is  given  to  the  United  States  Department  of 
Agriculture,  State  Board  of  Agriculture,  agricultural  educa- 
tion and  the  organization  of  the  New  England  country  town.  — 
Mr.  HoLCOMB. 

Lectures  on  law,  second  semester,  one  hour  a  week.  This 
course  treats  of  laws  relating  to  business,  especially  to  business 
connected  with  rural  afifairs,  citizenship,  domestic  relations,  farm- 
ing contracts,  riparian  rights,  real  estate  and  common  forms  of 
conveyance.  Practical  work  is  required,  such  as  may  fit  one  to 
perform  the  duties  of  a  justice  of  the  peace.  —  Mr.  Lyman. 

English. 

This  department  aims  to  secure:  (a)  ability  to  give  written 
and  oral  expression  of  thought  in  correct,  efifective  English;  (b) 
acquaintance  with  the  masterpieces  of  American  and  English 
literature;  (c)  ability  to  present,  logically  and  forcibly,  oral  and 
written  arguments  on  propositions  assigned  for  debate. 

The  following  courses  are  offered :  under  (a)  rhetoric  and  ora- 
tory; under  (6)  American  literature  and  English  literature; 
under  (c)  argumentation.  The  elective  course  in  senior  year 
is  in  language  and  literature. 

1.  Rhetoric.  —  This  course  extends  through  the  two  semesters 
of  freshman  year  and  through  the  second  semester  of  sophomore 
year.  In  the  first  semester  of  freshman  year  work  is  confined  to 
essay  writing  and  to  personal  criticism,  by  the  instructor,  of  the 
students'  compositions.  This  criticism  is  offered  at  stated  inter- 
vals to  each  student  individually,  according  to  a  posted  schedule 
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of  appointments.  At  the  beginning  of  the  semester  necessary 
information  with  regard  to  the  preparation  of  essays  is  furnished 
each  student.  In  the  second  semester  of  freshman  year  the  study 
of  literary  types  is  undertaken  in  the  form  of  class  room  work 
in  prose  composition^  including  exposition^  persuasion^  narra- 
tion^ description  and  in  prose  diction^  including  usage  and  style. 
Special  attention  is  given  to  the  training  of  the  inventive  ability 
of  the  student.  The  text-book  used  is  Baldwin's  "College 
Manual  of  Rhetoric.''  In  the  second  semester  of  sophomore 
year  individual  work  in  essay  writing  is  again  taken  up,  largely 
based  upon  the  previous  work  of  the  class  in  American  litera- 
ture (see  3,  below).  Here  also  personal  criticism  is  offered. — 
Assistant  Professor  Babson. 

2.  Oratory.  —  Individual  drill  in  declamation^  first  in  private 
and  then  before  the  class,  is  given  during  the  second  semester  of 
freshman  year.  The  choice  of  speakers  for  the  Bumham  prizes 
is  based  upon  this  work.  In  the  junior  year,  during  the  first 
semester,  at  least  two  orations,  upon  subjects  assigned  or  chosen, 
are  written,  and  delivered  before  the  class.  Every  oration  is 
criticised  by  the  instructor  before  it  is  committed  to  memory  by 
the  student.  The  choice  of  speakers  for  the  Flint  prizes  in 
oratory  is  based  upon  this  work.  —  Professor  Mills  and  Assist- 
ant Professor  Babson. 

3.  Literature.  —  American  literature  is  studied  in  the  first 
semester  of  sophomore  year,  three  hours  a  week.  The  course 
comprises,  first,  the  careful  study  of  a  text-book  (Newcomer's 
"American  Literature"),  together  with  recitations  based  upon 
the  same;  secondly,  the  taking  of  notes  from  lectures,  dwelling 
upon  topics  not  fully  treated  in  the  text-book;  and,  thirdly,  the 
reading  outside  of  the  class  room  of  assigned  selections  from  the 
prose  and  poetical  works  of  standard  American  authors.  —  Assist- 
ant Professor  Babson. 

The  history  of  English  literature  is  studied  during  the  second 
semester  of  sophomore  year,  four  hours  a  week.  The  work  is 
based  upon  a  text-book,  this  year  Johnson's  "  History  of  English 
and  American  Literature."  The  topical  method  is  followed  in 
recitation,  and,  instead  of  formal  lectures,  there  are  discussions 
of  points  requiring  a  fuller  development  than  the  text-book  gives. 
Collateral  readings  of  literature  are  required.  Frequent  written 
tests  are  given,  in  which  particular  attention  is  given  to  (a)  the 
definition  of  words  used  in  the  text-book;  (6)  the  use  of  English 
in  the  development  of  the  topics  unfolded  in  the  text-book  or  dis- 
cussed in  the  class  room.  —  Professor  Mills. 
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4.  Argumentation.  —  Poiir  hours  a  week  during  the  first  se- 
mester of  junior  year  are  given  to  written  and  oral  argumentation. 
The  course  is  outlined  as  follows :  (a)  principles  of  argumentation 
as  laid  down  in  a  text-book  or  by  lecture;  (6)  briefs  and  brief- 
making;  (c)  briefs  developed  into  forensics  and  submitted  for 
personal  criticism;  (d)  debates.  —  Professor  Mills. 

Senior  elective  course,  two  semesters,  four  hours  a  week.  The 
work  in  this  course  is  upon  the  following  subjects :  (a)  English 
language,  its  origin,  history  and  development,  with  particular 
attention  to  the  study  of  words  as  outlined  in  Anderson's  ''A 
Study  of  English  Words ;*'  (h)  English  literature,  principally 
of  the  eighteenth  and  nineteenth  centuries.  —  Professor  Mills. 

Vetehinart  Science. 

The  course  of  instruction  in  veterinary  science  has  been  ar- 
ranged to  meet  the  demands  of  the  students  who,  after  gradua- 
tion, purpose  following  some  liae  of  work  in  practical  agriculture* 
Particular  stress  is  laid  upon  matters  relating  to  the  prevention 
of  disease  in  animals.  In  addition,  the  interests  of  prospective 
students  of  human  and  comparative  medicine  have  been  taken 
into  account  in  the  arrangement  of  the  course  of  study.  The 
subject  is  taught  by  lectures,  laboratory  exercises,  demonstra- 
tion and  clinics. 

Senior  year,  elective,  first  semester,  four  hours  a  week.  Veteri- 
nary hygiene,  comparative  (veterinary)  anatomy,  general  pathol- 
ogy. —  Professor  Paige. 

Second  semester,  four  hours  a  week.  Veterinary  materia 
medica  and  therapeutics ;  theory  and  practice  of  veterinary  med- 
icine; general,  special  and  operative  surgery;  veterinarj'  bac- 
teriology and  parasitology;  medical  and  surgical  clinics. — 
Professor  Paige. 

Baotebiology. 

The  instruction  in  bacteriology  is  grven.  by  means  of  lectures, 
recitations  and  laboratory  exercises.  The  object  of  this  course 
of  study  is  to  acquaint  the  student  with  the  various  organisms 
found  in  air,  water,  soil,  milk  and  the  body,  and  their  relation  to 
such  processes  as  decomposition,  fermentation,  digestion  and 
production  of  disease.  The  toxic  substances  resulting  from  the 
growth  of  organisms  are  considered,  as  well  as  the  antitoxin  used 
to  counteract  their  action. 

Senior  year,  first  half  of  the  first  semester,  four  laboratory  exer- 
cises, of  two  hours  each  a  week,  required.  —  Professor  Paige. 
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Botany. 

The  object  of  the  course  in  botany  is  to  teach  those  topics  per- 
taining to  the  science  which  have  a  bearing  upon  economic  and 
scientific  agriculture.  The  undergraduate  work  extends  through 
six  semesters.  The  first  two  semesters  are  required.  An  outline 
of  the  course  follows:  — 

Freshman  year,  first  semester^  five  hours  a  week.  Laboratoiy 
work  and  lectures;  histology  and  physiology  of  the  higher 
plants.  This  includes  a  study  of  the  minute  structure  of  the 
plant  organism^  such  as  stems^  roots^  leaves,  seeds^  etc.^  and  of 
their  functions  and  chemical  and  physical  properties.  This 
course  extends  into  the  next  semester.  —  Mr.  Osmun. 

Freshman  year^  second  semester^  three  hours  a  week.  Lab- 
oratory work,  lectures  and  text-book;  outlines  of  classification 
and  morphology  of  the  higher  plants.  This  course  follows  the 
preceding  one,  and  commences  about  the  first  of  March.  It  is 
devoted  to  a  study  of  the  relationship  of  plants^  their  gross 
structure,  together  with  extensive  individual  practice  in  flower 
analysis.  An  herbarium  of  two  hundred  species  of  plants  is 
required.  —  Mr.  Osmun. 

Junior  year,  first  semester,  five  hours  a  week.  Two  laboratory 
exercises  and  one  lecture  period  a  week.  Cryptogamic  botany. 
This  includes  a  study  of  the  lower  forms  of  plant  life,  and  is 
necessary  for  a  comprehension  of  the  following  courses.  —  Mr. 

OSMUN. 

Junior  year,  second  semester,  five  hours  a  week.  Two  labora- 
tory exercises  and  one  lecture  period  a  week.  Elements  of  vege- 
table pathology  and  physiology.  This  course  includes  a  study  of 
the  common  fungous  diseases  of  crops,  and  consideration  of  tiie 
method  of  prevention  and  control  of  the  same.  The  plant's  func- 
tion as  related  to  susceptibility  to  disease  is  also  taken  up.  All 
of  the  junior  botany  is  included  in  four  of  the  junior  elective 
courses.  —  Professor  Stone. 

Senior  year,  elective,  both  semesters.  Three  laboratory  exer- 
cises and  one  lecture  period  a  week,  (a)  Plant  physiology;  (6) 
plant  pathology.  Both  courses  are  optional.  These  courses  are 
adapted  to  students  who  desire  a  more  detailed  knowledge  of 
plant  diseases  and  plant  physiology.  Extensive  use  is  made  of 
the  valuable  and  constantly  increasing  experiment  station  liter- 
ature. —  Professor  Stone. 
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Mathematios^  Physics  and  Enqineebino. 

This  department  has  charge  of  the  instruction  in  mathematics, 
physics,  civil  engineering  and  drawing.  The  aim  is  to  secure 
thorough  work  in  the  fundamental  principles,  and  train  the 
mind  in  clear  and  logical  thinking.  The  application  of  the  sub- 
jects to  practical  problems  is  given  special  attention.  The  work 
of  the  department  extends  over  the  four  years,  as  outlined  below. 

Mathematics. 

Freshman  year,  first  semester,  five  hours  a  week.  Higher  alge- 
bra, including  ratio  and  proportion,  progressive  binomial  theorem, 
series  undetermined  coefficients,  logarithms,  continued  fractions, 
permutations.  Wells'  "  College  Algebra.'*  —  Professor  Ostran- 
DER  and  Professor  Easbbouce. 

Second  semester,  two  hours  a  week.  Solid  geometry.  Wells' 
''Solid  Geometry."  —  Professor  Hasbbouok. 

Plane  trigonometry,  two  hours  a  week.  Lyman  and  Ooddard's 
*'  Trigonometry."  —  Professor  Ostbandeb. 

Junior  year,  for  mathematical  and  chemical  students,  first 
semester,  four  hours  a  week.  Analytic  geometry  of  the  line, 
circle,  conic  sections  and  higher  plane  curves.  Nichols'  "  Ana- 
lytic Geometry."  —  Professor  Hasbbouok. 

Second  semester,  four  hours  a  week.  Differential  and  integral 
calculus.    Osborne's  "  Calculus."  —  Professor  BUsbbouck. 

Physics. 

Sophomore  year,  first  semester,  four  hours  a  week.  Elementary 
mechanics  of  solids,  liquids  and  gases,  heat'  and  sound.  Merri- 
man's  ''Elements  of  Mechanics,"  Carhart's  "University  Phys- 
ics." —  Professor  Hasbbouck. 

Second  semester,  four  hours  a  week.  Electricity,  magnetism 
and  light.     Carharfs  "University  Physics."  —  Professor  Has- 

BBOnOK. 

Senior  year,  elective  for  those  students  who  have  taken  junior 
mathematics;  first  semester,  four  hours  a  week.  Analytic 
mechanics.  Peck's  "Analytic  Mechanics."  —  Professor  Has- 
bbouok. 

Second  semester,  four  hours  a  week.  Laboratory  work.  —  Pro- 
fessor Hasbbouok. 
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Civil  Engineering  and  Surveying, 

Sophomore  year^  second  semester^  two  exercises  of  two  hours 
a  week.  Plain  surveying  with  field  work^  including  flie  use  of 
the  usual  surveying  instruments.  Teict-book  and  lectures. — 
Professor  Ostrander. 

Instruction  in  civil  engineering  will  be  given  in  two  distinct 
courses  of  one  year  each^  the  courses  alternating.  They  will  be 
open  to  students  of  the  junior  and  senior  classes  as  indicated 
below.  The  course  for  1906-07  will  be  for  students  in  mathe- 
matics only.  First  semester^  three  hours*  recitation  and  two 
hours*  draughting  a  week.  Stresses  in  roofs^  bridges  and  graphic 
statics.  Merriman  and  Jacoby's  "  Eoof s  and  Bridges/'  Parts  I. 
and  II. 

Second  semester,  four  hours  a  week.  Hydraulics  and  sanitarj' 
engineering.  Merriman's  "Hydraulics  and  Lectures.**  —  Pro- 
fessor OSTBAKDER. 

The  course  of  1907-08  will  be  required  of  juniors  and  seniors 
taking  the  courses  in  mathematics  and  landscape  gardening. 

First  semester^  four  hours  a  week.  Strength  of  materials, 
foundations  and  masonry  construction.  Text-book  and  lectures. 
—  Professor  Ostrander. 

Second  semester,  three  hours*  recitation  or  lectures  and  two 
hours*  field  work  or  draughting  a  week.  Topographic  and  higher 
surveying,  highway  construction,  the  measurement  of  earth  work, 
pavements  and  railroad  construction.  Text-book  and  lectures.  — 
Professor  Ostrander. 

Drawing, 

Junior  year,  first  semester,  two  two-hour  sessions  a  week  for 
students  in  mathematics  and  landscape  gardening;  free-hand 
drawing. 

Second  semester,  two  two-hour  sessions  a  week.  Mechanical 
and  topographic  drawing. 

Entomology. 

The  importance  of  a  knowledge  of  insects  in  every  department 
of  life  is  recognized  by  placing  an  introductory  course  in  this 
subject  as  a  required  study  in  the  junior  elective  courses:  (1) 
agriculture,  (2)  horticulture,  (3)  biology,  (4)  landscape  gar- 
dening. For  those  who  desire  a  further  knowledge  of  it,  because 
of  its  importance  to  their  future  occupations,  a  senior  elective  is 
offered,  so  shaped  as  to  be  of  especial  value  for  those  who  expect 
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to  take  up  agriciQtiire^  horticulture^  landscape  gardening,  for- 
estry or  science  teaching  as  life  occupations.  ■ 

Junior  year,  second  semester^  four  exercises  a  week,  of  two 
hours  each.  Lectures,  laboratory  and  field  work;  general  con- 
sideration of  insect  structure  and  life  hfstories;  systematic  study 
of  the  groups  of  insects,  with  particular  reference  to  those  of 
economic  importance;  methods  for  preventing  or  checking  their 
ravages;  insecticides  and  apparatus  for  their  use;  the  collectings 
mounting  and  naming  of  insects,  and  examination  of  the  work 
of  insects  in  the  field  and  laboratory.  —  Professor  H.  T.  Pee- 

NALD. 

Senior  year,  elective,  open  to  those  who  have  taken  the  junior 
entomology,  first  and  second  semesters,  three  laboratory  exercises 
of  two  hours  each,  and  one  lecture,  a  week.  Lectures,  laboratory 
and  field  work;  advanced  morphology  of  insects;  economic  ento- 
mology; training  in  the  determination  of  insects;  use  of  litera- 
ture on  entomology;  study  of  life  histories;  value  and  application 
of  insecticides;  thesis  on  insects  most  closely  related  to  future 
occupation  of  the  student.  —  Professors  C.  H.  Peenald  and  H. 
T.  Pernald. 

MoDBBN  Languages. 

French.  —  Course  I. :  required,  four  hours  a  Veek  for  both 
semesters  of  the  freshman  year.  The  special  aim  of  this  course 
is  to  enable  the  student  to  lay  the  foundation  of  an  ability  to 
read  modem  Prench  fiuently,  special  reference  being  had  to 
scientific  journals  and  treatises.  The  object  of  the  grammar  drill 
is  to  give  not  only  instruction  in  the  broader  and  more  general 
topics,  but  also  a  thorough  drill  in  the  idiomatic  peculiarities  of 
the  language,  a  thorough  comprehension  of  which  is  held  to  be 
absolutely  necessary  to  a  correct  and  accurate  translation.  Great 
stress  is  laid  upon  the  acquisition  of  a  good  vocabulary,  and 
absolute  accuracy  in  translation  is  insisted  upon.  The  course 
is  further  strengthened  by  drill  in  pronunciation,  exercises  and 
composition,  and,  in  general,  in  whatever  tends  to  increase  in- 
terest, facility  and  ability  in  translation. 

Course  11.  is  given,  upon  demand,  as  a  supplement  to  Course 
I.,  and  is  an  elective  requiring  four  hours  a  week  for  both 
semesters  of  senior  year.  Its  aim  is,  primarily,  to  furnish  by 
an  additional  year's  training  a  greater  practical  efficiency  in 
translation  than  can  be  attained  merely  by  the  completion  of 
Course  I. ;  and,  secondarily,  to  equip  the  student  with  a  general 
knowledge  of  scientific  Prench  literature.     Constant  advanced 
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drill  is  furnished  along  the  general  lines  of  Course  I.^  with  the 
object  of  attaining  such  mastery  of  the  language  that  it  may 
be  easily  used  as  a  tool  in  scientific  pursuits  and  investigations 
of  any  nature.  Students  who  have  not  attained  a  good  rank 
in  Course  I.  are  noii  encouraged  to  elect  Course  II. 

Though  the  main  object  of  both  courses  is  practical^  a  gen- 
eral attempt  is  constantly  made^  by  the  comparison  of  French 
and  English  and  by  occasional  lectures  on  French  life  and  cus- 
toms, to  interest  the  student  in  the  study  and  better  compre- 
hension of  the  genesis  of  his  own  language,  and  to  encourage  a 
desire  for  a  broad  and  general  culture. 

Spanish,  —  Given  at  present  as  an  elective  for  four  hours  a 
week  during  both  semesters  of  the  year.  This  course  is  open  as 
a  regular  study  to  seniors,  and  to  freshmen  who  upon  entering 
college  have  passed  off  French  or  Oerman  (Course  I.),  and  also 
as  an  extra  to  any  student  in  good  and  regular  standing.  It  is 
offered  in  response  to  the  recognized  demand  in  Spanish-speaking 
countries  for  graduates  of  agricultural  colleges  who  have  made  a 
specialty  of  agriculture,  entomology,  horticulture,  engineering, 
etc.  Students  planning  future  fields  of  work  in  such  countries 
are  thus  enabled  to  acquire  sufficient  facility  in  reading,  writing 
and  speaking  the  Spanish  language  to  start  them  to  the  best 
advantage.  The  earlier  work  is  based  upon  some  such  grammar 
as  Marion  and  Garennes^  '^  Introduccidn  a  la  Lengua  Castellana" 
The  course  is  strengthened  by  writing  from  dictation,  and  by 
the  reading  of  books  characteristic  of  Spanish  life  and  customs. 

Oerman.  —  Course  I.:  required  for  both  semesters  of  sopho- 
more year,  three  hours  a  week  first  semester,  three  hours  a  week 
second  semester.  An  understanding  of  the  rudiments  of  gram- 
mar, facility  in  translation  and  an  ability  to  pronounce  the  lan- 
guage and  to  understand  simple  spoken  German  are  the  main 
objects  in  view.  —  Assistant  Professor  Babson. 

Course  II.:  elective  for  both  semesters  of  senior  year,  foui* 
hours  a  week.  Special  attention  is  given  to  the  reading  of  Ger- 
man, particularly  to  German  of  a  scientific  nature.  Work  is 
also  required  in  prose  composition  throughout  the  year.  Accu- 
racy in  pronunciation,  the  ability  to  understand  German  as 
spoken  in  the  class  room,  and  to  converse  within  reasonable  lim- 
its, are  also  features  of  this  course.  Students  electing  Course  II. 
must  have  a  good  record  in  Course  I.,  or  must  pass  a  satisfactory 
examination  therein.  —  Assistant  Professor  Babson. 


1906.]  PUBLIC  DOCUMENT  — No.  31.  65 


MiLITABT   SOIENOE. 

In  compliance  with  the  provisions  of  an  act  of  Congress  of 
July  2,  1862^  military  instruction  nnder  a  regular  army  officer^ 
detailed  for  this  purpose^  is  required  of  all  able-bodied  male 
students.  Men  are  excused  from  attendance  upon  the  exercises 
of  tins  department  only  on  a  surgeon's  certificate^  given  by  a 
resident  physician. 

The  object  of  such  instruction  is  clearly  to  disseminate  the 
elements  of  military  knowledge  throughout  the  country^  that^  in 
case  of  sudden  emergency,  a  sufficient  number  of  well-trained 
educated  men  may  be  f  oimd  to  command  and  properly  to  instruct 
volunteer  troops.  Military  drill  also  has  the  object  in  view  of 
giving  the  student  physical  exercise^  teaching  respect  and  obedi- 
ence to  those  in  authority  without  detracting  from  pride  of  man- 
hood, and  developing  a  military  bearing  and  courtesy  becoming 
in  a  citizen  as  iu  a  soldier. 

In  order  to  further  stimulate  the  study  of  military  science  iu 
colleges,  the  War  Department  issued  General  Orders,  No.  101, 
dated  Washington,  D.  C,  Jime  29,  1905,  as  follows :  — 

The  reports  of  the  regular  inspections  of  the  colleges  and  schools  to 
which  officers  of  the  Army  are  detailed,  in  pursuance  of  law,  as  princi- 
pals or  instrnctors,  will  annually  hereafter  be  submitted  to  the  general 
staff  for  its  critical  examination,  and  the  chief  of  staff  will  report  to  the 
Secretary  of  War,  from  the  institutions  which  have  maintained  a  high 
standard,  the  six  institutions  whose  students  have  exhibited  the  greatest 
interest,  application  and  proficiency  in  military  training  and  knowledge. 
The  President  authorizes  the  announcement  that  an  appointment  as 
second  lieutenant  in  the  regular  army  will  be  awarded  to  an  honor 
graduate  of  each  one  of  the  six  institutions,  provided  sufficient  vacancies 
exist  after  caring  for  the  graduates  of  the  military  academy  at  West 
Point  and  the  successful  competitors  in  the  annual  examination  of 
enlisted  men.  ... 

By  order  of  the  Secretary  of  War, 

Adna  R.  Chaffee, 
Lieutenant' Oeneral^  Chief  of  Staff', 

Course  I. :  out  of  doors,  an  exercise  of  one  hour,  three  times  a 
week,  Mondays,  Tuesdays  and  Thursdays;  infantry  drill  by 
squad,  company,  and  battalion;  guard  mounting,  dress  parade, 
inspection  and  review;  artillery  drill  by  detachment;  target  prac- 
tice. 

All  drills  are  in  the  drill  hall  during  the  winter  months  and 
inclement  weather. 
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Students  assigned  to  the  college  band  are  given  instruction 
and  practice  in  band  music  and  band  evolutions^  in  place  of  drills 
and  recitations. 

Course  II.:  theoretical  instruction  for  freshmen^  one  hour  a 
week  for  both  semesters^  comprises  recitations^  ^'Infantry  Drill 
Regulations/^  "  Manual  of  Quard  Duty  and  Firing  Regulations 
for  Small  Arms;  '^  *'  United  States  Service  Manual.** 

Course  III. :  theoretical  instruction  for  seniors  for  both  semes- 
ters, one  hour  a  week,  embraces  drill  and  army  regulations; 
duties  of  sentinels  and  guard  duty,  elements  of  military  science, 
preparation  of  necessary  reports  and  returns  pertaining  to  a 
company  of  infantry,  and  a  thesis  on  some  military  subject; 
Wagner's  "  Elements  of  Military  Science,**  *'  Field  Service  Regu- 
lations.** —  Captain  Maktin. 

Synopsis  op  the  Courses  op  Instruction. 

[The  figures  indioate  the  namher  of  exercises  a  week ;  light-faced  type,  reci- 
tation periods  of  one  hour  each:  heavy-faced  type,  laboratory  periods  of  two 
honrseach.] 

Freshman  Year. 

First  Semester. 

c  English 1 

Language,      j  French 4 

Mathematics,    Algebra, 5 

c  Agriculture, 4 

Science.  |  Botany,  2+1, 8 

Military,  Tactics, 1 

History, 2 

—  20 
Second  Semester, 

c  English, 4 

Language,      \^^^^^y, 4 

Mathematics,    Geometry  and  trigonometry,       ....      4 

/*  Anatomy  and  physiology,  half  semester,    .  i 
Science,         <  Chemistry,  half  semester,    .        .  ,  \    ' 

(.Botany,  1-f-l, 2 

History, 2 

—  20 
Sophomore  Year. 

First  Semester. 

1  English, 8 

Language.      |  German 4 

Physics, 4 

/'Agriculture, 4 

Science,          )  Chemistry, 8 

(.Zoology,  1+1 2 

—  20 
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Second  Semester, 


Langaage, 

Physics, . 
Surveying, 

Science, 


!  English, 
German, 


/  Agricalture,  2-}-l, 
<  Chemistry,  2-|-l,  . 
C  Horticulture, 


Course  in  agriculture,  * 


Course  in  horticulture. 


Course  in  biology. 


Course  in  chemistry. 


Coarse  in  mathematics, 


Junior  Yeab. 

First  Semester, 

'  Agriculture,  3+1, 
Botany,  2+1, 
Chemistry,     . 
Economics,    . 
Horticulture, . 
English, 


'  Horticulture, 

Horticulture,  1+8, 
^  Botany,  2+1, 

Chemistry,     . 

Economics,    . 

English, 


< 


r  Zoology,  8+1, 
Botany,  2+1, 
Chemistry,  . 
Economics,,  . 
Horticulture, . 
English, 


( Chemistry,     . 

Agriculture,  S+1, 

Mathematics, 

Economics,     . 
^English, 

Special  subject, 


'Analytical  geometry, 
Engineering,  1+3, 
Free-hand  drawing. 
Landscape  gardening, 
Economics,    . 
English, 


4 
3 
4 
2 
3 
3 
3 
—  22 


4 
3 
8 

4 
3 
4 

—  21 

4 
4 
3 
8 
4 
4 

—  22 

4 
3 
8 

4 
3 
4 

—  21 

4 

4 
4 
4 
4 
2 

—  22 

4 
4 
2 

4 
4 

4 


22 
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Course  in  luidscape 
gardening. 


Course  in  agriculture 


Course  in  horticulture, 


Course  in  biology, 


Course  in  chemistry, 


Course  in  mathematics, 


Course  in  landscape 
gardening, 


r  Landscape  gardening. 
Agriculture,  2-|-l« 
Botany,  g-f-l, 
Free-hand  drawing. 
Horticulture, 
Economics,    . 
English, 


Second  Semester. 

'  Agriculture,  2-f-l. . 

Botany,  g-f-l. 

Chemistry,     . 

Horticulture, . 

Entomology, . 

Geology, 


'  Horticulture, . 
Botany,  2+1, 
Chemistry,     . 
Landscape  gardening. 
Entomology, . 
Geology, 


'  Entomology, . 
Zoology, 
^  Botany,  2-f-l, 
Chemistry,  . 
Horticulture, . 
Geology, 


f  Chemistry,     . 
j  Agriculture,  2-|-l, . 
I  Mathematics, 
[  Geology, 
Special  subject,     . 


1 


'Engineering, 

Mathematics, 

Mechanical  drawing, 
j  Landscape  gardening, 
^  Geology, 


^  Landscape  gardening. 
Botany,  2-|-l, 
Mechanical  drawing. 
Engineering, 
Entomology, . 
Geology, 


4 
3 
3 
2 
8 
4 
4 

—  28 

8 
8 
4 
2 
4 
8 

—  19 
4 

8 
4 
2 
4 
8 

—  20 
4 

8 
8 
4 
2 
8 

—  19 

8 
4 
8 
5 

—  20 
4 

4 
2 
4 
8 

—  17 
4 

8 
2 
5 
4 
8 

—  21 
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Senior  Tbar. 

Firsi  Semester, 
The  following  subjects  are  required  in  all  courses : 

Bacteriology,  half  semester,  4,  .  .  ? 
ConstitatioD  of  the  United  ^tes,  half  semester,  4, ) 
Military  science, 


Second  Semester. 

Constitution  of  the  United  States, 
Military  science, 


1 
—      5 

4 
1 
—    6 


From  the  following  the  student  must  elect  three  courses^ 
closely  correlated  with  his  junior  year  course;  only  one  course  in 
language  may  be  elected :  — 


Agriculture, 
Horticulture,  d-|-lf    • 
Veterinary, 
Botany,  8-|-l,     . 
Landscape  gardening,  d-|-l« 
Entomology,  d-|-l«    • 
Chemistry,  d-|-l« 
Floriculture,  8+1 «     • 


4 
4 
4 
4 
4 
4 
4 
4 


Physics, 4 

Engineering,     ....  4 

English, 4 

French, 4 

German, 4 

Spanish, 4 

Latin, 4 


SHORT  COURSES. 

These  courses  are  open  to  persons  of  both  sexes.  Applicants 
must  be  at  least  sixteen  years  of  age^  and  must  furnish  papers 
certifying  good  moral  character.  No  entrance  examination  is 
required.  Tuition  is  free  to  citizens  of  the  "United  States.  The 
same  privileges  in  regard  to  room  and  board  obtain  as  with  other 
students.  Attendance  upon  chapel  is  required.  The  usual  fees 
are  charged  for  apparatus  and  material  used  in  laboratories. 
Attendance  upon  military  drill  is  not  expedied. 


I.    Dairy  Farming. 

Soils,  tillage  and  methods  of  soil  improvement;  manures  and  fer- 
tilizers and  their  use ;  crops  and  rotations, 

Breeds  and  breeding  of  dairy  stock ;  judging  to  scale  of  points,  . 

Fodders  and  feeding  farm  live  stock, 

Stable  construction  and  sanitation, 

Common  diseases  of  stock ;  prevention  and  treatment,  . 


Houn 
Week. 


4 

s 
1 
1 
1 
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Hoon 

Dairy  products :  their  general  characteristics ;  testing, ...  2 

Chemical  composition  of  milk  and  of  special  milk  products, .  1 

Botany, S 

Horticulture, 3 

Entomology, ...  8 

Dairy  practice,  including  testing,  use  of  separators,  butter  making, 

preparation  of  certified  and  modified  milk,  and  pasteurization,  4 

Practice  in  horticulture, 1 

Begins  first  Wednesday  in  January,  and  continues  ten  weeks. 

Boon 

II.  Horticulture.  \fSk. 

Soils,  tillage,  manures,  etc., 4 

Plant  propagation  and  pruning, 3 

Greneral  fruit  growing, 3 

Market  gardening, 3 

Botany, 4 

Entomology, •        .  3 

Practice  work  in  seed  testing,  seeding,  grafting,  budding,  trans- 
planting, judging  fruit,  etc. 

Begins  first  Wednesday  in  January,  and  continues  ten  weeks. 
This  course  will  not  be  given  unless  at  least  eight  men  register 
for  it. 

III.  Bee  Culture.  JSSi. 
The  structure  of  bees,  with  special  reference  to  their  work  (Prof. 

H.  T.  Femald), 8 

Flowers  and  finiits  in  their  relations  to  bees  (Professor  Stone),    .  10 

Honey  crops,  and  how  to  grow  them  (Professor  Brooks),     .        .  6 

Bees  and  bee  keepers^  supplies  (Professor  Paige),        ...  10 

Work  in  the  apiary,  under  direction  of  an  expert,  ....  SO 

Instruction  by  specialists, 4 

This  course  begins  the  fourth  Wednesday  in  May,  and  con- 
tinues two  weeks,  but  will  not  be  given  unless  applied  for  by  at 
least  six  students. 


EQUIPMENT  OP  THE  SEVERAL  DEPAETMENTS. 

Agriculture. 

The  part  of  the  college  estate  assigned  to  the  department  of 
agriculture  contains  one  hundred  and  sixty  acres  of  improved 
land,  forty  acres  of  pasture  and  sixteen  acres  of  woodland.    The 


1906.]  PUBLIC  DOCUMENT  — No.  31.  71 

latest  inventionfl  in  improved  agricultural  tools  and  machinery 
are  in  practical  use.  The  large  and  commodious  bam  and  sta- 
bles destroyed  by  fire  in  November,  1905,  were  stocked  with  the 
best  breeds  of  horses,  cattle,  sheep  and  swine,  and  will  be  replaced 
by  new  buildings  at  as  early  a  date  as  possible.  The  laboratory 
is  provided  with  the  latest  forms  of  apparatus  for  mechanical 
analysis  of  soils  and  determination  of  their  physical  character- 
istics. Provision  has  been  made  in  the  laboratory  for  the  study 
of  seeds  and  crops  and  for  germination  trials.  Power  has  been 
iutroduced  into  the  laboratoiy,  so  that  farm  machineiy  may  be 
operated  for  purposes  of  demonstration.  The  department  has 
also  a  line  of  instruments  for  use  in  drainage  and  irrigation 
practicums.  The  museum  contains  a  collection  of  implements, 
seeds,  plants  and  models  of  animals,  all  of  which  are  designed 
to  illustrate  the  evolution  and  the  theory  and  practice  of  agri- 
culture. The  department  has  assigned  to  its  use  one  lecture  room 
with  museum  attached,  and  five  rooms  for  laboratory  and  dairy 
purposes. 

HORTICTTLTURB. 

For  illustration  of  the  science  and  the  practice  of  horticulture 
the  department  possesses  about  one  hundred  acres  devoted  to 
orchards  planted  with  all  the  leading  old  and  all  new  varieties 
of  apples,  pears,  peaches,  plums,  Japanese  and  American  cher- 
ries, quinces,  chestnuts,  hickory  nuts  and  walnuts;  vineyards 
containing  nearly  two  hundred  named  varieties  of  grapes,  for 
sale,  beside  several  hundred  seedlings,  and  about  an  acre  de- 
voted to  a  commercial  crop  of  a  few  market  varieties;  nurseries 
containing  all  kinds  of  fruit  and  ornamental  trees,  shrubs  and 
plants,  in  all  stages  of  growth,  from  the  seed  and  cuttings  to 
those  ready  for  planting  in  the  orchard  or  field ;  small  fruit  plan- 
tations containing  valuable  varieties,  and  showing  the  modem 
methods  of  training,  pruning  and  cultivation;  extensive  green- 
houses that  contain  not  only  valuable  collections  of  specimen 
plants,  representing  types  of  the  fiora  of  the  world,  but  also  the 
most  valuable  economic  plants,  such  as  the  orange,  banana, 
lemon,  guava,  pomegranate,  sago  palm,  arrowroot,  tapioca,  gin- 
ger, pepper,  tea,  coffee,  camphor,  India  rubber,  Manila  hemp, 
banyan  tree,  etc.  All  the  common  greenhouse  and  outdoor  decora- 
tive plants  are  found,  and  small  quantities  of  roses,  carnations, 
chrysanthemums  and  other  commercial  fiowering  plants  are 
grown,  to  illustrate  the  business  of  horticulture.    All  vegetable 
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crops^  now  so  largely  grown  nnder  glaas^  are  grown  in  limited 
quantities  for  purposes  of  instruction  and  for  market. 

For  illustration  in  the  work  of  landscape  gardenings  the 
grounds  about  the  greenhouses^  as  well  as  that  part  of  the 
grounds  known  as  the  Clark  Park^  are  planted  with  a  very  large 
and  complete  collection  of  ornamental  trees,  shrubs  and  plants. 

For  forestry  there  are  two  large  groves  of  trees  of  varying 
ages,  from  those  of  almost  primeval  growth  to  the  youngest  seed- 
lings, besides  several  plantations  of  younger  growth  either  nat- 
ural or  planted;  and  in  the  Botanical  Museum  there  is  a  very 
complete  collection  of  woods  of  Massachusetts. 

The  work  in  horticulture,  floriculture  and  landscape  garden- 
ing is  now  much  better  provided  for  than  in  the  past,  through 
the  completion  of  the  new  Wilder  Hall.  This  contains  three 
class  rooms,  three  student  laboratories,  a  large  drafting  room 
and  a  library,  besides  offices,  a  museum  and  private  laboratories. 
It  is  a  substantial  structure,  three  stories  high,  containing  all 
the  most  modem  appliances,  and  exemplifying  the  best  ideas 
in  college  laboratory  building.  It  is  practically  fireproof,  being 
constructed  of  red  brick,  terra  cotta  and  tile.  The  floors  and  the 
roof  are  of  tile. 

All  kinds  of  pumps  and  other  appliances  for  distributing  in- 
secticides and  fungicides,  as  well  as  various  modem  tools  and 
implements,  are  in  constant  use. 

A  small  cold-storage  room  makes  possible  the  keeping  of  the 
products  beyond  their  natural  season,  and  illustrates  one  of  the 
most  important  adjuncts  to  the  business  of  modem  horticulture. 

Chemistry. 

This  department  has  fourteen  rooms,  well  adapted  to  their 
special  uses.  They  are  supplied  with  a  large  assortment  of  appa- 
ratus and  chemical  materials.  The  lecture  room  on  the  second 
floor  has  a  seating  capacity  for  seventy  students.  Immediately 
adjoining  it  are  four  smaller  rooms,  used  for  storing  apparatus 
and  preparing  materials  for  the  lecture  table.  The  laboratory 
for  beginners  is  a  large  room  on  the  first  floor,  furnished  with 
forty  working  tables.  Each  table  is  provided  with  reagents  and 
apparatus  for  independent  work.  A  well-filled  laboratory  for 
advanced  work  is  also  provided  on  the  first  fioor.  A  weighing 
room  has  six  balances,  and  improved  apparatus  for  determining 
densities  of  solids,  liquids  and  gases.     The  apparatus  includes, 
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besides  balances^  a  microscope,  a  spectroscope,  a  polariscope,  a 
pbotometer,  a  barometer,  and  numerous  models  and  sets  of  appa- 
ratus. The  various  rooms  are  furnished  with  an  extensive  col- 
lection of  industrial  charts.  A  valuable  and  growing  collection 
of  specimens  and  samples,  fitted  to  illustrate  different  subjects 
taught,  is  also  provided.  This  includes  rocks,  minerals,  soils, 
raw  and  manufactured  fertilizers,  foods,  including  milking  prod- 
ucts, fibres  and  other  vegetable  and  animal  products,  and  arti- 
ficial preparations  of  mineral  and  organic  compounds.  Series 
of  preparations  are  used  for  illustrating  the  various  stages  of 
different  manufactures  from  raw  materials  to  finished  product. 

Geology. 

Geological  teaching  is  illustrated  by  a  very  complete  series  of 
minerals,  the  Stal^  collection  of  rocks  of  Massachusetts,  a  series 
of  Ward^s  fossils  and  casts  of  fossils,  models  and  charts. 

Zoology. 

Zoological  Laboratory.  —  A  large,  well-lighted  room,  situated 
in  the  old  chapel  building,  is  amply  supplied  with  the  best  appa- 
ratus obtainable.  The  equipment  includes  compound  and  simple 
microscopes,  dissecting  instruments  and  trays,  an  incubator, 
paraffin  bath,  microtomes,  etc.,  also  a  reference  library,  contain- 
ing the  current  zoological  journals  and  a  good  series  of  mounted 
slides  for  the  microscope. 

Zoological  Lecture  Room.  —  The  lecture  room  is  in  south  col- 
lege, adjacent  to  the  museum ;  its  equipment  includes,  besides  the 
museum  specimens,  the  Leuckart  series  of  charts,  and  many 
specially  made  charts  as  well ;  the  Auzoux  models,  illustrative  of 
human  and  comparative  anatomy ;  and  an  electric  stereopticon. 

Museum  of  Zoology.  —  The  museum  is  mainly  for  the  purpose 
of  exhibiting  those  forms  treated  of  in  the  lecture  and  labora- 
tory courses,  but,  in  addition  to  this,  the  aim  has  been  to  show  as 
ftdly  as  possible  the  fauna  of  the  Commonwealth,  and  those  types 
which  show  the  evolution  and  the  relationship  of  the  members  of 
the  animal  kingdouL  The  total  number  of  specimens  contained 
in  the  museum  now  exceeds  eleven  thousand.  The  museum  is 
open  to  the  public  from  3.30  to  5.30  p.m.  each  week  day. 

Entomological  Laboratory.  —  The  equipment  for  work  in  ento- 
mology during  the  senior  year  and  for  graduate  students  is 
imusually  good.    The  laboratory  building  contains  a  large  room 
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for  laboratory  work,  provided  with  tables,  dissecting  and  com- 
pound microscopes,  microtomes,  reagents  and  glassware.  One 
portion  of  the  building  is  fitted  up  as  a  lecture  room.  Another 
room  is  devoted  to  library  purposes,  and  contains  a  card  cata- 
logue of  over  fifty  thousand  cards,  devoted  to  the  literature  of 
insects.  In  addition  to  a  well-selected  list  of  entomological  works 
in  this  room,  the  college  library  has  an  unusual  number  of  rare 
and  valuable  books  on  this  subject.  This  is  supplemented  by  the 
private  entomological  library  of  the  professor  in  charge,  which 
contains  over  twenty-five  hundred  volumes,  many  of  which  cannot 
be  found  elsewhere  in  the  United  States.  In  another  room  is  a 
large  and  growing  collection  of  insects,  both  adidt  and  in  the 
early  stages,  which  is  of  much  assistance  to  the  students.  As 
the  laboratory  is  directly  connected  with  the  insectary  of  the 
Hatch  Experiment  Station,  the  facilities  of  the  latter  are  di- 
rectiy  available.  The  apparatus  room  of  the  insectary,  witii  its 
samples  of  spray  pumps,  nozzles  and  other  articles  for  the  prac- 
tical treatment  of  insects;  the  chemical  room  fitted  up  for  the 
analysis  of  insecticides  and  other  chemico-entomological  work; 
and  a  greenhouse,  where  plants  infested  by  injurious  insects  are 
under  continual  observation  and  experimental  treatment,  —  all 
these  are  available  to  the  student.  In  addition,  several  private 
laboratory  rooms  and  a  photographing  room  with  an  unusually 
good  equipment  of  cameras  are  provided.  The  large  green- 
houses, grounds,  gardens  and  orchards  of  the  college  are  also 
to  be  mentioned  under  this  head,  providing,  as  they  do,  a  wide 
range  of  subjects  for  study  of  the  attacks  of  injurious  insects 
under  natural  conditions. 

Veterinaky  Science. 

The  department  has  for  its  sole  use  a  commodious  and  modem 
laboratory  and  hospital  stable,  erected  in  1899.  Both  buildings 
are  constructed  in  accordance  with  the  latest  ideas  regarding 
sanitation.  Every  precaution  has  been  taken  in  the  arrangement 
of  details  to  prevent  the  spread  of  disease,  and  to  provide  for 
effective  heating,  lighting,  ventilation  and  disinfection. 

The  laboratory  building  contains  a  large  working  laboratory 
for  student  use,  and  several  smaU  private  laboratories  for  special 
work.  In  addition,  there  is  a  lecture  hall,  museum,  demonstra- 
tion room,  photographing  room  and  workshop.  The  hospital 
stable  contains  a  pharmacy,  operating  hall,  post-mortem  and  dis- 
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infecting  room^  besides  a  section  for  poultry^  one  for  cats  and 
dogs,  and  six  sections,  separated  from  each  other,  for  the  accom- 
modation of  horses,  cattie,  sheep,  swine  and  other  domestic  ani- 
mals. 

The  laboratory  equipment  consists  of  a  dissecting  Anzonz 
model  of  the  horse,  Axlzoxlx  models  of  the  foot  and  the  legs, 
showing  the  anatomy  and  the  diseases  of  every  part.  There  are 
skeletons  of  the  horse,  cow,  sheep,  dog  and  pig,  and,  in  addition, 
a  growing  collection  of  anatomical  and  pathological  specimens. 
The  lecture  room  is  provided  with  numerous  maps,  charts  and 
diagrams,  which  are  made  use  of  in  connection  with  lectures  and 
demonstrations. 

The  laboratories  are  supplied  with  the  most  modem  high- 
power  microscopes,  microtomes,  incubators  and  sterilizers,  for  the 
use  of  students  taking  the  work  in  bacteriology  and  parasitology. 

Botany. 

The  botanical  department  possesses  a  general  laboratory,  fur- 
nished with  tables  and  benches  for  microscopical  and  physiologi- 
cal work,  and  with  a  dark  closet  for  photographic  purposes. 
There  are  forty  compound  microscopes,  twenty-three  dissecting 
microscopes,  a  micro-photographic  and  landscape  camera  and 
various  accessories;  also  microtomes,  paraflSn  baths,  etc.,  for  his- 
tological work;  a  large  and  useful  collection  of  physiological 
apparatus  for  the  study  of  photo-synthesis,  respiration,  me- 
tabolism, transpiration,  heliotropism,  geotropisra,  hydrotropism, 
galvanotropism,  chemotropism,  and  other  irritable  phenomena 
connected  with  plants;  a  set  of  apparatus  for  the  study  of  the 
mechanical  constituents  of  the  soil ;  a  large  and  unique  outfit  of 
electrical  appliances  for  the  study  of  all  phenomena  related  to 
electricity  and  plant  growing;  various  devices,  for  the  study  of 
mechanics  of  plant  structure;  numerous  contrivances  to  deter- 
mine the  power  exerted  by  living  plant  organisms;  several  types 
of  self-registering  auxanometers,  used  to  measure  the  rate  of 
growth  of  plants;  self -registering  thermometers,  and  hygrome- 
ters for  recording  constant  changes  in  conditions. 

A  small  special  laboratory  for  graduate  students  is  equipped 
with  microscopes  and  other  apparatus  and  reagents  for  advanced 
work. 

Botanical  Lecture  Room.  —  The  botanical  lecture  room  adjoin- 
ing the  laboratory  is  adapted  for  general  work  in  morphology 
and  flower  analysis,  with  opportunity  to  use  dissecting  micro- 
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scopes.  It  contains  a  movable  chart  system^  arranged  to  display 
over  three  thousand  figures  relating  to  the  structure  and  function 
of  plants. 

Mathematics,  Physios  and  Ekgineebing. 

Surveying.  —  The  department  possesses  a  considerable  number 
of  the  usual  surveying  instruments^  with  the  use  of  which  the 
students  are  required  to  become  familiar  by  performing  a  re- 
quired amount  of  field  work.  Among  the  larger  instruments  are 
two  plain  compasses,  railroad  compass  with  telescope,  surveyor's 
transit^  two  engineer's  transits  with  vertical  arc  and  level,  solar 
compass,  omnimeter  with  verniers  reading  to  ten  seconds,  adapted 
to  geodetic  work,  Queen  plane  table,  two  wye  levels,  dumpy  level, 
builder's  level,  sextant,  hand  level,  and  a  large  assortment  of 
levelling  rods,  flag  poles,  chains,  tapes,  etc.  For  draughting,  a 
vernier  protractor,  pantograph,  parallel  rule,  etc.,  are  available. 

Physics.  —  Among  the  apparatus  in  use  for  general  instruc- 
tion in  general  physical  processes  may  be  found  a  set  of  United 
States  standard  weights  and  measures,  precision  balances,  sphe- 
rometer,  vernier  calipers,  etc. ;  in  mechanics,  apparatus  to  illus- 
trate the  laws  of  falling  bodies,  systems  of  pulleys  and  levers, 
motion  on  an  incline  plane,  and  the  phenomena  connected  with  the 
mechanics  of  liquids  and  gases.  The  usual  apparatus  for  lecture 
illustration  in  heat,  light  and  sound  are  also  in  the  possession 
of  the  department.  In  electricity,  the  equipment  consists  of 
apparatus  for  both  lecture  illustration  and  laboratory  work, 
among  which  may  be  enumerated  a  full  set  of  Weston  ammeters 
and  volt  meters,  a  Carhart-Clark  standard  cell,  Mascart  quadrant 
electrometer,  Siemens  electro-dynamometer,  as  well  as  reflecting 
galvanometers  and  Wheatstone  bridges  for  ordinarj'  determina- 
tions of  currents  and  resistance. 

Military  Science. 

In  addition  to  a  large  campus,  suitable  for  battalion  drill,  the 
military  department  possesses  a  special  building  in  which  there 
is  a  drill  room  60  by  135  feet,  an  armory,  a  recitation  room,  an 
oflSce  for  the  commandant,  and  a  field  gun  and  gallery  practice 
room.  The  building  also  has  a  large  bathroom  immediately 
adjoining  the  armory. 

In  a  plot  of  ground  west  of  the  college  buildings  there  is  a 
rifle  range,  marked  for  practice  at  distances  of  100  and  200  yards. 
The  range  is  furnished  with  a  revolving  target  suitably  protected 
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by  earthworks.  The  national  government  supplies,  for  the  use 
of  the  department,  arms  and  equipments;  the  Springfield  cadet 
rifle  and  two  breech-loading  rifled  steel  guns,  calibre  3.2,  with 
complete  equipments  and  ammunition. 

The  State  supplies  instruments  for  the  college  band. 

Students  are  held  responsible  for  .all  articles  of  public  prop- 
erty while  in  their  possession. 

The  Chapel-Libraby  Building. 

One  of  the  most  attractive  and  commodious  buildings  belong- 
ing' to  the  college  is  the  chapel-library.  It  has  a  commanding 
position,  approximately  in  the  centre  of  the  group  of  buildings 
adjoining  the  campus.  The  chapel  occupies  the  entire  second 
story.  A  large  room,  capable  of  seating  about  four  hundred,  is 
used  for  daily  prayers,  Sunday  services,  the  various  commence- 
ment exercises,  and  not  infrequently  for  lectures  or  social  gath- 
erings. The  room  has  an  excellent  pipe  organ.  Two  adjoining 
rooms  are  used  for  small  religious  gatherings,  and  meetings  of 
the  class  teachers  and  of  the  faculty.  The  rooms  can  be  thrown 
open  so  as  to  become  a  part  of  the  main  audience  hall. 

The  entire  lower  story  is  given  over  to  the  library.  This 
library  is  available  for  reference  or  investigation,  and  is  open 
daily,  except  on  Sundays,  from  8  a.m.  to  5  p.m.  and  from  6.30  to 
8.30  P.M.  It  is  open  on  Sundays  from  10  a.m.  to  1  p.m.  The 
volumes  at  present  number  26,666.  The  library  contains  care- 
fully selected  books  in  the  departments  of  agriculture,  horticul- 
ture, botany,  entomology  and  other  natural  sciences.  Sociology, 
economics,  history,  literature,  the  fine  arts  and  the  useful  arts 
are  well  represented.  Constant  additions  will  be  made  to  secure 
the  latest  and  best  works  in  the  several  departments  of  learning. 

Dining  Hall. 

A  colonial  dining  hall,  built  of  brick  and  equipped  with  all 
modem  conveniences,  was  completed  and  opened  February,  1903, 
for  the  accommodation  of  students.  A  committee  composed  of 
two  members  of  the  faculty,  two  members  of  the  student  body, 
and  the  steward,  manages  the  affairs  of  the  dining  hall. 

The  hall  contains  a  number  of  suites  of  rooms  which  may  be 
soured  for  occupancy  by  young  women  attending  any  of  the 
departments  of  the  college. 
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Thb  Heating,  Lighting  and  Power  Plant. 

This  plant  is  located  in  the  ravine,  near  the  chemical  labora- 
tory.  It  is  equipped  with  two  large  boilers,  an  engine  and  an 
electric  generator.  Here  steam  is  generated  which  heats  the  col- 
lege buildings  on  the  west  side  of  the  public  highway,  extending 
from  the  dining  hall  to  the  veterinary  laboratory,  and  the  horti- 
cultural building  and  botanic  museum  on  the  east  side.  Here 
also  is  produced  the  electricity  which  lights  all  the  buildings  and 
the  grounds  of  the  college.  Electric  power  is  also  generated 
which  is  used  to  drive  the  machinery  in  the  dairy  and  in  the 
bam.  Connected  with  the  plant  is  a  machine  shop  in  which 
much  work  is  done  for  the  college.  The  plant  affords  oppor- 
tunity for  students  in  mechanical  and  electrical  engineering  to 
observe  the  modem  utilization  of  steam  and  electricity. 


EXPENSES. 

Tuition.  —  Tuition  is  free  to  citizens  of  the  United  States. 
Citizens  of  Massachusetiis,  however,  in  accordance  with  an  act  of 
the  Legislature,  must  make  application  to  the  Senator  of  the  dis- 
trict in  which  they  live  for  a  free  scholarship  that  covers  the 
charge  for  tuition.  Blank  forms  for  such  application  may  be 
obtained  from  the  president  of  the  college. 

Rooms.  —  It  is  expected  that  students  will  occupy  rooms  in 
the  college  dormitories,  unless  excused  to  room  elsewhere.  For 
the  information  of  those  desiring  to  carpet  their  rooms,  the 
following  measurements  are  given:  in  the  south  dormitory  the 
study  rooms  are  about  fifteen  by  fourteen  feet,  with  a  recess 
seven  feet  four  inches  by  three  feet;  and  the  bedrooms  are  eleven 
feet  two  inches  by  eight  feet  five  inches.  In  the  north  dormitory 
the  comer  rooms  are  fourteen  by  fifteen  feet,  and  the  annexed 
bedrooms  eight  by  ten  feet.  The  inside  rooms  are  thirteen  and 
one-half  by  fourteen  and  one-half  feet,  and  the  bedrooms  eight 
by  eight  feet.  All  rooms  are  unfurnished.  My.  Thomas  Cana- 
van  has  the  general  superintendence  of  the  dormitories,  and  all 
correspondence  relative  to  the  engaging  of  rooms  should  be  with 
him. 

Board.  —  Board  at  the  new  dining  hall  has  been  $3.25  per 
week ;  in  private  families,  $4  to  $6. 


1906.]  PUBLIC  DOCUMENT  — No.  31.  79 

Incidental  Expenses.  —  The  military  stiit  must  be  obtained 
immediately  upon  entering  college^  and  used  in  the  drill  exer- 
cises prescribed.  The  following  fees,  to  be  paid  in  advance,  are 
applied  towards  the  maintenance  of  the  several  laboratories: 
chemical,  $15  per  semester  used ;  zoological,  $2  per  semester  used 
sophomore  year,  other  classes  $4  per  semester;  entomological,  $3 
per  semester  used.  The  fee  for  use  of  the  botanical  laboratory 
for  one  period  of  two  hours  during  each  week  is  $1  per  semester; 
other  periods  will  be.  charged  for  proportionally.  Some  ex- 
pense is  also  incurred  for  text-books.  In  exceptional  cases 
incidental  expenses  necessitate  additional  charges. 

Room  rent,  in  advance, 915  00  9^  00 

Board,  tS.25  to  14  per  week 117  00  144  00 

Fuel 12  00  12  00 

Washing,  30  to  60  cents  a  week 11  00  22  00 

Military  suit, 12  60  20  00 

Lights .  12  00  12  00 

Miscellaneous, .  41  00  45  00 


t220  50    #300  00 

In  addition  to  the  above  expenses,  $120  tuition  is  charged  to 
foreigners. 


SCHOLAESHIPS. 

Established  by  Private  Individuals- 

Mary  Bohinson  Fund  of  one  thousand  dollars,  the  bequest  of 
Miss  Mary  Bobinson  of  Medfield. 

Whiting  Street  Fund  of  one  thousand  dollars,  the  bequest  of 
Whiting  Street,  Esq.,  of  Northampton. 

Henry  Oassett  Fund  of  one  thousand  dollars,  the  bequest  of 
Henry  Gassett,  Esq.,  of  North  Weymouth. 

The  income  of  the  above  funds  is  assigned  by  the  faculty  to 
worthy  students  requiring  aid. 

Congressional  Scholarships. 

The  trustees  voted  in  January,  1878,  to  establish  one  free 
scholarship  for  each  of  the  congressional  districts  of  the  State. 
Application  for  such  scholarships  should  be  made  to  the  repre- 
sentative from  the  district  to  which  the  applicant  belongs.    The 
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selection  for  these  scholarships  will  be  determined  as  each  mem- 
ber of  Congress  may  prefer;  but,  where  several  applications  are 
sent  in  from  the  same  district,  a  competitive  examination  would 
seem  to  be  desirable.  Applicants  should  be  good  scholars,  of 
vigorous  constitution,  and  should  enter  college  with  the  intention 
of  remaining  through  the  course. 

Statb  Scholabships. 

The  Legislature  of  1883  passed  the  following  resolve  in  favor 
of  the  Massachusetts  Agricultural  College :  — 

Resolved,  That  there  shall  be  paid  annually,  for  the  term  of  four 
years,  from  the  treasury  of  the  Commonwealth  to  the  treasurer  of  the 
Massachusetts  Agricultural  College,  the  sum  of  ten  thousand  dollars,  to 
enable  the  trustees  of  said  college  to  provide  for  the  students  of  said 
institution  the  theoretical  and  practical  education  required  by  its  charter 
and  the  law  of  the  United  States  relating  thereto. 

Resolved,  That  annually  for  the  term  of  four  years  eighty  free 
scholarships  be  and  hereby  are  established  at  the  Massachusetts  Agri- 
cultural College,  the  same  to  be  given  by  appointment  to  persons  in 
this  Commonwealth,  after  a  competitive  examination,  under  rules  pre- 
scribed by  the  president  of  the  college,  at  such  time  and  place  as  the 
senator  then  in  office  from  each  district  shall  designate ;  and  the  said 
scholarships  shall  be  assigned  equally  to  each  senatorial  district.  But, 
if  there  shall  be  less  than  two  successful  applicants  for  scholarships 
from  any  senatorial  district,  such  scholarships  may  be  distributed  by 
the  president  of  the  college  equally  among  the  other  districts,  as  nearly 
as  possible ;  but  no  applicant  shall  be  entitled  to  a  scholarship  unless 
he  shall  pass  an  examination  in  accordance  with  the  rules  to  be  estab- 
lished as  hereinbefore  provided.  ' 

The  Legislature  of  1886  passed  the  following  resolve,  making 
perpetual  the  scholarships  established :  — 

Resolved,  That  annually  the  scholarships  established  by  chapter  forty- 
six  of  the  resolves  of  the  year  eighteen  hundred  and  eighty-three  be 
given  and  continued  in  accordance  with  the  provisions  of  said  chapter. 

In  accordance  with  these  resolves^  any  one  desiring  admission 
to  the  college  can  apply  to  the  senator  from  his  district  for  a 
scholarship.  Blank  forms  of  application  will  be  furnished  by 
the  president. 


1906.]  PUBLIC  DOCUMENT  — No.  31.  81 


THE  STATE  LABOR  FUND. 

The  object  of  this  fimd^  five  thousand  dollars  appropriated 
anBually  by  the  State^  is  to  assist  those  Massachusetts  students 
who  are  dependent  either  wholly  or  in  part  on  their  own  exer- 
tions^ by  furnishing  them  work  in  the  several  departments  of 
the  coU^e.  The  greatest  opportunity  for  such  work  is  found 
in  the  agricultural  and  horticultural  departments.  Application 
should  be  made  to  Profs.  William  P.  Brooks  and  Prank  A. 
Waugh;  respectively  in  charge  of  said  departments.  Students 
desiring  to  avail  themselves  of  its  benefits  must  bring  a  certifi- 
cate signed  by  one  of  the  selectmen  of  the  town  in  which  they 
are  resident,  certifying  to  the  fact  that  they  require  aid. 


ENDOWED  LABOR  FUND. 

There  is  available  also  the  income  of  five  thousand  dollars,  the 
gift  of  a  generous  friend  of  the  college,  which  will  be  used  in 
payment  for  labor  of  deserving  students  needing  assistance. 


PRIZES. 

BURNHAH  RhETORIOAL  PbIZES. 

These  prizes  are  awarded  for  excellence  in  declamation,  and 
are  open  to  competition,  under  certain  restrictions,  to  members 
of  the  sophomore  and  freshman  classes. 

Flint  Prizes. 

Mr.  Charles  L.  Flint  of  the  class  of  1881  established  two  prizes, 
one  of  thirty  dollars  and  another  of  twenty  dollars,  to  be  awarded, 
at  an  appointed  time  during  commencement  week,  to  the  two 
members  of  the  junior  class  who  may  produce  the  best  orations. 
Excellence  in  both  composition  and  delivery  is  considered  in 
making  the  award. 

Notwithstanding  the  death  of  Mr.  Flint,  these  prizes  will  be 
continued  under  the  name  of  the  Flint  prizes. 
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Griknell  Aorioultubal  Prizes. 

Hon.  William  Claflin  of  Boston  has  given  the  sum  of  one  thou- 
sand dollars  for  the  endowment  of  a  first  and  second  prize^  to  be 
called  the  Orinnell  agricultural  prizes,  in  honor  of  George  B. 
Grinnell,  Esq.,  of  New  York.  These  two  prizes  are  to  be  paid  in 
cash  to  those  two  members  of  the  graduating  class  who  may  pass 
the  best  written  and  oral  examination  in  theoretical  and  practical 
agriculture. 

Hills  Botanical  Prizes. 

The  Hills  prizes  of  thirty-five  dollars,  given  by  the  late  Henry 
F.  Hills  of  Amherst,  will  this  year  be  awarded  to  members  of 
the  senior  class  as  follows:  fifteen  dollars  for  the  best  general 
herbarium;  ten  dollars  for  the  best  collection  of  Massachusetts 
trees  and  shrubs ;  and  ten  dollars  for  the  best  collection  of  Massa- 
chusetts woods. 

J.  D.  W.  French  Prize. 

Offered  by  the  Bay  State  Agricultural  Society  to  the  members 
of  the  senior  class  for  the  best  essay  on  forestry.  Twenty-five 
dollars,  to  be  called  the  J.  D.  W.  French  prize,  in  honor  of  the 
late  J.  D.  W.  French,  formerly  a  trustee  of  the  college,  and  one 
of  the  very  earliest  movers  in  favor  of  improved  forestry  man- 
agement in  New  England. 

Western  Alumni  Prize. 

Twenty-five  dollars,  to  be  awarded  at  the  end  of  sophomore 
year  to  that  member  of  the  sophomore  class  who  during  his  two 
years  in  college  has  shown  the  greatest  improvement  in  scholar- 
ship, character  and  example.  Offered  by  the  Western  Alumni 
Association. 

Forestry  Prize. 

Two  prizes,  fifteen  and  ten  dollars,  offered  to  those  members 
of  the  senior  and  junior  classes  who  prepare  the  best  essays  on 
the  management  of  the  farm  woodlot.  Given  by  an  anonymous 
friend. 

Winter  Course  Prizes. 

The  dairy  prizes,  given  by  the  Massachusetts  Society  for  Pro- 
moting Agriculture,  to  members  of  the  short  winter  course.  Two 
sets  of  prizes  are  offered :  the  first  set  consists  of  three  prizes  of 
fifty,  thirty  and  twenty  dollars,  respectively,  given  for  general 
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excellence  in  all  branches  of  the  conxBe  as  offered;  the  second  set 
consists  of  three  prizes  of  twenty-five,  fifteen  and  ten  dollars, 
respectively^  for  excellence  in  the  making  of  butter. 

AvfABD  OF  Prizbs,  1905. 

Orinnell  Agricultural  Prizes  (Senior),  —  First  prize,  Bertram 
Tupper;  second  prize,  Harold  Poss  Tompson. 

Hills  Botanical  Prizes  (Senior).  —  Best  herbarium,  Esther 
Cowles  Cnshman;  best  collection  of  Massachusetts  trees  and 
shrubs,  Esther  Cowles  Cushman;  best  collection  of  Massachu- 
setts woods,  Chester  Leland  Whitaker. 

Flint  Oratorical  Prizes  (Junior),  —  Pirst  and  second  prizes 
equally  divided  between  Balph  Ware  Peakes  and  William  Hunlie 
Craighead. 

Bumham  Essay  Prizes  (Sophomore),  —  Pirst  prize,  Waldo 
Darius  Barlow;  second  prize,  Clinton  King;  third  prize,  Joseph 
Otis  Chapman. 

Bumham  Declamation  Prizes  (Freshman).  —  Pirst  prize, 
Thomas  Prancis  Waugh ;  second  prize,  Allan  Dana  Parrar. 

Western  Alumni  Improvement  Prize  (Sophomore).  —  Henry 
Tyler  Pierce. 

Military  Honors  (Senior).  —  The  following  cadets  were  re- 
ported to  the  Adjutant-General,  TJ.  S.  A.,  and  to  the  Adjutant- 
Oeneral  of  Massachusetts,  as  having  shown  special  aptitude  for 
military  service:  George  Howard  Allen,  Edwin  White  Newhall, 
Jr.,  Prederick  Loring  Yeaw. 

Dairy  Prizes  (Winter  Course  Students).  —  Massachusetts  So- 
ciety for  Promoting  Agriculture:  for  general  excellence,  first 
prize,  William  Everett  Salmon;  second  prize,  Charles  Mason 
Carruth;  third  prize,  Eugen  Alfons  Eichard  Schmitz. 

Massachusetts  Society  for  Promoting  Agriculture :  for  highest 
scoring  butter,  first  prize,  Cecil  Norman  Victor  Greenhalgh; 
second  prize,  John  Baptiste  Lucia,  Jr. ;  third  prize,  Harry  Rufus 
Carier. 

Massachusetts  Society  for  Promoting  Agriculture:  for  excel- 
lence in  stock  judging,  first  prize,  Morey  Ambios  Smith ;  second 
prize,  Charles  Mason  Carruth;  third  prize,  William  Henry  Ean- 
ney;  fourth  prize,  Eobert  Edgar  Pomeroy. 

Special  prize,  offered  by  W.  H.  Bowker  of  Boston,  for  best 
knowledge  of  the  use  of  fertilizers  on  the  farm,  one-half  ton 
Stockbridge  fertilizer,  Eugen  Alfons  Bichard  Schmitz. 
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Special  prize,  given  by  B.  von  Herff  of  New  York,  for  beat 
knowledge  of  the  use  of  fertilizers  on  grass  lands,  Oliver  Horace 
Gates. 


RELIGIOUS  SERVICES. 

Chapel  services  are  held  every  week  day  at  8  a.m.  Further 
opportunities  for  moral  and  religions  culture  are  afforded  by 
Bible  classes  taught  by  one  of  the  professors  and  other  teachers 
for  an  hour  every  Sunday  afternoon,  and  by  a  religious  meeting 
Thursday  evening  under  the  auspices  of  the  College  Young  Men's 
Christian  Association. 


LOCATION. 


Amherst  is  on  the  New  London  Northern  Railroad,  connecting 
at  Palmer  with  the  Boston  &  Albany  Railroad,  and  at  Millers 
Falls  with  the  Fitchburg  Railroad.  It  is  also  on  the  Central 
Massachusetts  Railroad,  connecting  at  Northampton  with  the 
Connecticut  River  Railroad  and  with  the  New  Haven  &  North- 
ampton Railroad. 

The  college  buildings  are  on  a  healthful  site,  commanding  one 
of  the  finest  views  in  Ne4  England.  The  large  farm  of  four 
hundred  acres,  with  its  varied  surface  and  native  forests,  gives 
the  student  the  freedom  and  quiet  of  a  country  home. 


REPORTS. 


TREASURER'S  REPORT. 


Receipts  and  Disbursements  for  Year,  Deo.  21,  1904,  to 

Dec.  20,  1905. 


Receipts. 

State  Treasurer,  Morrill  fund, 

Endowment  f and :  — 
United  States  grant, 
State  grant. 

Maintenance  appropriation, 

Instruction  appropriation. 

Scholarship  appropriation, 

Labor  appropriation. 

Insurance,  special  appropriation. 

Heating  and  lighting  maintenance. 

Dining  hall  maintenance. 

Veterinary  laboratoiy  maintenance, 
Libraiy  fund,  income :  — 

Amherst  Savings  Bank,  . 

Bonds,      ...... 

Bumham  emergency  fund,  income :  — 

Northampton  Institute  for  Savings, 

Massachusetts  Agricultural  College,  in- 
terests. 
Botanical  laboratory  fees. 
Chemical  laboratory  fees. 
Entomological  laboratory  fees, 
Landscape  gardening  fees,    . 
Zoological  laboratory  fees,    . 
Agricultural  department    (including  dairy 

school), 

Farm  department  (produce,  live  stocic,  etc.), 
Horticultural   department  (market  garden- 
ing, nursery,  etc.), 

Rents,  interest  and  sundries,'. 

Tuition,  room  rents  and  text-books. 

Heat  and  light, 

Amount  carried  forward^ 


$16,666  66 

7,800  00 

2,697  02 

5,000  00 

13,000  00 

16,000  00 

6,000  00 

160  00 

600  00 

600  00 

1,250  00 

819  44 

200  00 

70  00 

75  00 

842  96 

668  08 

98  22 

81  47 

154  80 

1,056  78 
11,041  22 

6,078  04 
1,172  61 
8,464  68 
2,107  08 

$98,882  31 
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Amount  brought  forward. 


Furniture  sold, 
Tools  and  lumber  account,    . 
Funds  as  reported  Jan.  1, 1904, 
Dining  hall  (board), 
Insurance,       .... 


DiSBUBSEMENTS 

Labor  appropriation,     .... 
Library,  books,  binding,  etc., 
Bumham  eraergency  prizes, . 
Agricultural  laboratory. 
Botanical  laboratory,  supplies,  etc.. 
Chemical  laboratory,  supplies,  etc., 
Entomological  laboratory,  supplies,  etc., 
Landscape  gardening,  supplies,  etc.,     . 
Veterinary  laboratory,  supplies,  etc.,    . 
Zoological  laboratory,  supplies,  etc.,     . 
Band,  instruments,         .        . 

Advertising, 

Agricultural  department, 

Farm  department, 

Horticultural  department. 

Expense,  labor,  repairs,  water  and  sundries 

Text^books, 

Heating  and  lighting,    .... 

Furniture, 

Tools  and  lumber  account,     . 

Extra  instruction, 

Salaries, 

Funds,  as  reported  due  Jan.  1, 1904, 

Insurance,      

Dining  hall,  labor  and  provisions. 


t9S,882  81 


Total  receipts, 

Total  disbursements,      .... 
Excess  of  receipts  over  disbursements. 


4  50 

2  41 

42  00 

10,627  11 

17,229  36 

il91  fi87  fi9 

$4,569  97 

1,894  47 

1S5  00 

29  06 

896  75 

260  78 

36  12 

75  58 

1,251  82 

197  68 

109  15 

698  90 

2,574  15 

17,598  88 

9,888  94 

6,490  48 

1,677  40 

9,640  97 

197  09 

18  78 

816  00 

38,888  89 

900  86 

84  25 

13,506  96 

$105,772  28 

$121,687  69 
105,772  28 


$15,915  41 


Cash  Account. 

Dr, 
■Cash  on  hand  Dec.  21, 1904,  .... 
Excess  of  receipts  over  disbursements,  Dec. 
20,1905 


Cr. 


<^eah  on  hand  Dec.  20, 1905, 


$6,498  21 
15,915  41 


$22,418  62 


$22,418  62 
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Inventory—  real  estate. 

Land  (Estimaied  Value), 

College  farm, 137,000  00 

Pelham  quarry, 600  00 

Baogs  place 2,860  00 

Clark  place, 4,600  00 


144,860  00 


BuUdinga  (Estimated  Value), 

Drill  hall 16,000  00 

Powder  house, 76  00 

Gun  shed, 1,600  00 

Stone  chapel, 80,000  00 

South  dormitory, 86,000  00 

North  dormitory, 26,000  00 

Chemical  laboratory, 8,000  00 

Entomological  laboratory  and  insectary,      .  6,000  00 

Veterinary  laboratory  and  stable,         .  22,600  00 

Farmhouse, 2,000  00 

Horse  bam, 6,000  00 

Farm  bam  and  daiiy  school,         ...  -  > 

Graves  house  and  bam,         ....  1,600  00 

Dining  hall 36,000  00 

Botanic  museum, 6,600  00 

Botanic  barn, 2,600  00 

Horticultural  building, 87,000  00 

Tool  house, 2,000  00 

Durfee  plant  house  and  fixtures,  .               .  18,000  00 
Small  plant  house,  with  vegetable  cellar  and 

cold  grapeiy, 4,700  00 

President's  house, 6,600  00 

Dwelling  houses  purchased  with  farm,  6,000  00 


Equipment. 

Botanical  department, §4310  00 

Horticultural  department,     ....  11,706  70 

Farm,      . 12,981  78 

Chemical  laboratory, 1,616  00 

Botanical  laboratory, 8,641  68 

Entomological  laboratory,     ....  16,460  00 

Zoological  laboratory, 3,286  00 

Zoological  museum, 6,103  00 

AmaufU  carried  forward,       .  168,944  01 

1  Burned  Not.  16, 1900. 


262,776  00 
1297,126  00 
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Amount  brought  forward^ 

•58,944  01 

Veterinary  laboratory,  . 

6,000  00 

Physics  and  mathematics, 

3,848  60 

Agricultural  department. 

2,500  00 

Agricultural  laboratory, 

1,600  00 

Libraiy, 

27,000  00 

Fire  apparatus. 

350  00 

Band 

450  00 

Furniture, 

1,500  00 

Text-books,    . 

400  00 

Tools,  lumber  and  supplies,  , 

280  00 

Heating  and  lighting,    . 

61,600  00 

Dining  hall,    . 

5,000  00 
1169,872161 

Balance  Sheet  Dec.  20,  1905. 

A89et8. 

Real  estate, $297,125  00 

Equipment, 169,372  61 


•466,497  61 


Quick  Assets, 

Amount  due  farm, ....  ^^2  88 
Amount  due  horticultural,  .  .  200  00 
Amount  due  for  heat  and  light,  .  516  00 
Amount  due  for  rent  and  text-books,  367  58 
Amount  due  for  laboratory  fees,  .  396  50 
Amount  due  for  board,  .        .  600  00 


Notes, 
Cash, 


LiabilUies. 

Amount  due  from  farm,        .        .  1684  00 

Amount  due  from  expense,    .        .  25  78 
Amount   due   from    heating  and 

lighting, 792  97 

Amount  due  from  term  bill,  .        .  68  70 

Amount  due  from  agricultural,     .  73  23 

Amount  due  from  laboratories,     .  89  79 


Bumham  emergency  fund  note,    . 
Balance, 


•2,682  41 

155  00 

22,413  62 


f  1,734  47 
3,000  00 


25,251  OS 
•491,748  64 


•4,734  47 
487,014  17 


•491,748  64 
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Funds. 

Endowment  Fund. 

United  States  grant, #219,000  00 

Commonwealth  grant, 142,000  00 

1861.000  00 

This  fund  is  in  the  hands  of  the  State  Treasurer,  and  the  Massachu- 
setts Agricultural  College  receiyes  two-thirds  of  the  income  from  the 
same  (for  amount  of  income,  see  statement  of  receipts). 

Bumham  Emergency  Fund, 

Northampton  Institution  for  Savings,  .        .         #2,000  00 
Massachusetts  Agricultural  College  note,    .  3,000  00 

16.000  00 


(For  amount  of  income,  see  statement  of  receipts.) 

Library  Fund, 

Amherst  Sayings  Bank,         ....  15,426  12 
Three  bonds  I^e  Shore  &  Michigan  South- 
em  4s 3,000  00 

Two  bonds  New  York  Central  debenture  4s,  2,000  00 


$10,426  12 


Funds  designed  for  Special  Purposes. 
Endowed  Labor  Fund  (the  Gift  of  a  Friend  of  the  OoUege). 

Two  bonds   American  Telephone   Amonnt.  inoome. 

and  Telegraph  4s,       .        .        .  $2,000  00  f^O  00 

One  bond  New  York  Central  de- 
benture 4s, 1,000  00  40  00 

Two  bonds  Lake  Shore  &  Michi- 
gan Southern  4s,         ...   2,000  00  40  00 


$6,000  00  $160  00 
Interest  from  Hampden  Trust  Company,     .  26  88 
Cash  from  Massachusetts  Agricultural  Col- 
lege, due  as  reported  Dec.  21, 1904,  .        •  349  72 


Paid  for  labor,        ....    $330  72 
Paid  premium  on  bonds,  .        SO  17 


$536  60 


360  89 


Balance  of  income,         ....       $175  71 


Amount  carried  forward, $175  71 
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Amount  brought  forward, tl75  71 

EUls  Fund. 

Northampton  Institution  for  Say-    Amount.  inoome. 

ings .  $2,180  00  $76  80 

One   bond  American    Telephone 

and  Telegraph  Company  4s,      .    1,000  00  40  00 

Three  American  Telephone  notes, 

6  per  cent 8,000  00  150  00 

One  bond  New  York  Central  de- 
benture 4s, 1,000  00  40  00 

One  bond  New  York  Central  & 

Lake  Shore  Sis,          .        .        .   1,000  00  85  00 

Boston  &  Albany  Railroad  stock,  .      862  00  81  68 

98,542  00  9872  98 
Cash  from  Massachusetts  Agricultural  Col- 
lege, due  as  reported  Dec.  21, 1904,  .        .  462  40 

1885  88 

Paid  botanical  and  horticultural  departments,  149  27 

Balance  of  income, 686  11 

Mary  Bobinson  Scholarship  Fund. 

Northampton  Institution  for  Say-     Amoant  inoome. 

ings, f820  00  928  70 

Boston  &  Albany  Railroad  stock, .        88  00  8  82 

9858  00  982  02 
Paid   Massachusetts   Ag^cultural   College, 

due  as  reported  Dec.  21, 1904,    ...  86  76 

Deficit, 94  74 

WhUing  Strut  Scholarship  Fund, 

Odc  bond  New  York  Central  de-    Amount  income. 

benture  4s,                  .                .91,000  00  940  00 

Amherst  Savings  Bank,         .        .      260  00  10  40 

91,260  00  950  40 
Paid  scholarship,    .                        .      928  00 
Paid    Massachusetts  Agricultural 

College,  due  as  reported   Dec. 

21,  1904, 5  24 

83  24 

Balance  of  income, .        .  .       17  16 

Amount  carried  forward^ 9878  98 
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Amount  brought  forward^ t^78  98 

OasseU  Scholarship  Fund. 

One  bond  New  York  Central  de-   Amoont.  inoom«. 

bentnre  48, fl.OOO  00  f^  00 

Cash  from  Massachasetts  Agricultural  Col- 
lege, due  as  reported  Dec.  21, 1904,  .        .  22  00 

t62  00 

Paid  scholarship, 42  00 

Balance  of  income, .....       20  00 

Orinnell  Prize  Fund, 

Ten  shares  New  York  Central  &   Amount.  iDoom«. 

Hudson  River  Railroad  stock,    .  $1,000  00  |50  00 

Cash  from  Massachasetts  Agricultural  Col- 
lege, due  as  reported  Dec.  21, 1904,  .        .  66  24 

$116  24 

Paid  prizes, 60  00 

Balance  of  income, 66  24 

Massachusetts  Agricultural  CoUege. 

One  share  New  York  Central  &     Amoant                 inoom«. 
Hudson  River  Railroad  stock,    .    $100  00                $6  00 
Balance  of  income, 6  00 

$970  22 
Deficit  in  Mary  Robinson  scholarship  fund,         ...  4  74 

Cash  on  hand  of  income,        ......         $965  48 

Uninvested  Balances  of  Funds. 

Endowed  labor, $143  39 

Hills 72  76 

Whiting  Street, 11  64 

Gassett 11  64 

Library, 22  90 

262  32 

Total  cash  on  hand  of  funds, $1,227  80 

I  hereby  certify  that  I  have  this  day  examined  the  acooants  as  reported  by  the 
treasurer,  George  F.  Mills,  for  the  year  ending  Deo.  20, 1906.  All  bonds  and 
inyestments  are  as  represented  in  the  treasurer's  report.  All  disbursements  are 
properly  youcbed  for,  and  all  cash  balances  are  found  to  be  correct. 

CHAS.  A.  GLBASON, 
Amhbbst,  Dec.  29, 1906.  Auditor. 
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GIFTS. 


Prom  W.  H.  Bowkee  (M.  A.  C,  *71),  Boston,  one-half  ton 
Stockbridge  fertilizer,  for  prize  in  dairy  school. 

Mas^aohusetts  Sooibty  fob  the  Promotion  of  Agbi- 
CULTUBE^  one  hundred  and  seventy-five  dollars  in  prizes 
for  daily  school. 

B.  VON  Hebff^  New  York,  one  ton  of  kainite,  for  prize  in 
daily  school. 

S.  C.  Keith,  Jr.,  Charlestown,  butter  cultures  for  ten 
weeks. 

0.  Douglass,  Boston,  butter  cultures  for  ten  weeks. 

Stoddabd  Manufaotubing  Company,  Rutland,  Vt., 
cover  frame  for  Victor  chum. 

Dr.  Madison  Bunkeb,  Newton,  Jersey  bull  calf. 

Ctphebs  Inoubatob  Company,  Buffalo,  N.  Y.,  1905  pat- 
tern standard  incubator,  1906  pattern  standard  incu- 
bator, and  egg-turning  rack. 

Ghas.  a.  Cyphebs,  Buffalo,  N".  Y.,  two  model  colony 
brooders* 

Sybacuse  Chilled  Plow  Company,  Syracuse,  N.  Y., 
three  cultivators. 

Chilean  Nitbate  Wobks,  New  York,  two  and  one-half 
tons  nitrate  of  soda. 

Gebman  Kali  Wobks,  New  York,  six  barrels  "Torf- 
mull,**  one  ton  sulfate  of  potash  and  one  ton  muriate  of 
potash. 

Amebican  Steel  and  Wibe  Company,  New  York,  one 
thousand  pounds  sulfate  of  iron. 

E.  Mobtimeb  &  Co.,  New  York,  one-half  ton  Chincha 
guano. 

ExPEBiMENT  Station,  Orono,  Me.,  one  ton  sand. 

Vebmont  Soil  Inoculation  and  Seed  Company,  Bur- 
lington, Vt.,  two  half-acre  packages  of  culture  for 
clover;  one  acre  package  each  of  culture  for  alfalfa 
and  soy  beans. 
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Prom  National  Nitro-culture  Company,  West  Chester, 
Penn.,  one  acre  package  Nitro-cultnre  for  red  clover, 
one  and  one-half  acre  packages  Nitro-cnltnre  for  soy 
beans,  two  acre  packages  Nitro-ctdtnre  for  alfalfa. 

Dabling  &  Co.,  Chicago,  HI.,  one  thousand  pounds  beef 
scraps. 

F.  W.  Bird  &  Son,  East  Walpole,  Mass.,  paroid  roofing 
for  henhouse. 

P.  BosENOR,  Brooklyn,  N.  Y.,  fiffy  pounds  Weedkiller. 

W.  Atleb  Burpee  &  Co.,  Philadelphia,  Penn.,  two  potinds 
Unde  6ideon*s  Quick  Ltinch  potatoes;  two  pounds  Ver- 
mont Gtold  Coin  potatoes. 

Henry  Field,  Shenandoah,  la.,  two  pounds  Banner  po- 
tatoes. 

John  Henry  Smith,  Hartford,  Conn.,  Monster  squash 
seecis. 

Massachusetts  Society  for  the  Promotion  op  Agri- 
culture, set  "American  Jersey  Cattle  Club  Herd 
Eegistry.'* 

Miss  Julia  A.  Breckinridge,  Ware,  Mass.,  annual  re- 
ports of  the  secretary  of  the  Massachusetts  Board  of 
Agriculture  for  1856,  *57,  '61,  '63,  '78,  '87,  and  '88; 
returns  of  the  agricultural  societies  of  Massachusetts 
for  1856;  the  statistical  returns  from  the  cities  and 
towns  of  Massachusetts  for  1855. 

The  American  Jersey  Cattle  Club,  New  York,  pic- 
ture including  portraits  of  all  Jersey  cows  which  took 
part  in  the  dairy  cow  demonstration  at  the  St.  Louis 
Purchase  Exposition,  with  their  official  records. 

E.  Mortimer  &  Co.,  five  large  photographs. 

H.  T.  Fernald,  Amherst,  forty-four  sets  of  eggs,  many 
with  nests. 

Lawrence  Dickinson,  Amherst,  nest  and  eggs  of  bob- 
white. 

W.  V.  Tower  (M.  A.  C,  '03),  Boxbury,  and  E.  A.  Back 
(M.  A.  C,  '04),  Florence,  nest  and  eggs  of  broadwing 
hawk. 

David  Machie,  Boston,  skull  of  black  bear. 

A.  W.  Morrill  (M.  A.  C,  '00),  Dallas,  Tex.,  two  homed 
toads. 
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From  The  Publishees,  subscriptions  to  — 
The  Southern  Fancier^  Atlanta^  Oa. 
Farm,  Field  and  Fireside,  Chicago,  HI, 
The  Furrow,  Moline,  111. 
Swine  Breeders^  Journal,  Indianapolis,  Ind. 
American  Sheep  Breeder,  Chicago,  111. 
Dairy  News,  Philadelphia,  Penn. 
Southern  Farm  Maga^e,  Baltimore,  Md. 
The  Breeder's  Gazette,  Chicago,  111. 
Vick's  Family  Magazine,  Rochester,  N.  Y. 
American  Chemical  Journal,  Baltimore,  Md. 
Farm  Implement  News,  Chicago,  111. 
The  Journal  of  Biological  Chemistry,  New  York. 
The  Country  Gentleman,  Albany,  N.  Y. 
The  Southern  Planter,  Richmond,  Va. 
Forestry  Quarterly,  Ithaca,  N.  Y. 
The  Journal  of  Agriculture  and  Horticulture,  Mon- 
treal, Can. 
The  Southern  Cultivator,  Atlanta,  Ga. 
The  Louisiana  Planter,  New  Orleans,  La. 

Loans. 

Db  Laval  Sepabator  Company,  three  separators,  pulley  and 
crank  piece,  New  York. 

P.  M.  Sharples,  three  separators.  West  Chester,  Penn. 

Star  Milk  Cooler  Company,  star  milk  cooler,  with  anti-pres- 
suie  standpipe,  Haddonfield,  N.  J. 

Empire  Cream  Separator  Company,  one  separator,  Bloomfield, 
N.J. 

A.  H.  Reid  Creamery  and  Dairy  Supply  Company,  one  sep- 
arator, Philadelphia,  Penn. 
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FAKM  KEPOET. 


The  farm  operations  for  the  past  year  have  been  about  the 
same  as  in  years  before.  The  principal  crops  have  been  hay, 
potatoes,  com  and  celery,  with  small  lots  of  carrots  and  mangels. 

The  spring  season  was  very  dry,  enabling  ns  to  work  onr  land 
very  early.  The  oats  and  peas  were  sown  April  18,  and  potatoes 
were  planted  by  April  26.  Both  crops  came  up  nicely  and 
looked  well  throughout  the  season. 

Spraying  the  potatoes  was  begun  June  3,  followed  by  spray- 
ings June  9  and  24,  July  3  and  7,  leaving  two  rows  through  the 
middle  of  the  piece  unsprayed  for  a  check.  The  tops  on  these 
rows  stood  up  equally  as  well  as  those  sprayed,  and  not  until 
after  we  began  to  dig  the  potatoes  did  we  see  the  benefits  of  our 
spraying.  A  sprayed  row  gave  on  the  average  one-sixth  more 
potatoes  than  one  unsprayed.    The  formula  used  was  the  6,  4,  50. 

The  continued  dry  weather  gave  us  a  chance  to  keep  at  work 
on  our  com  ground,  so  that  we  were  able  to  finish  planting  by 
May  20.  This  eariy  planting  did  not  prove  very  successful,  as 
much  of  the  com  failed  to  geraainate,  and  second  planting  had 
to  be  resori;ed  to. 

Three  varieties  of  com  were  received  from  the  Depariment 
of  Agriculture  at  Washington,  namely.  Selection  78,  Hybrid  68 
and  Department  of  Agriculture  Leaming.  These  varieties  were 
the  last  to  be  planted,  and  were  given  the  very  best  of  culture. 
The  first  two  failed  to  make  any  stand,  and  the  ground  had  to 
be  harrowed  and  planted  over;  the  third  had  to  be  planted  over 
by  hand,  but  proved  a  little  better  than  the  others. 

Twenty-one  acres  of  com  land  were  seeded  down  this  year. 
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Live  Stock. 

The  kinds  and  numbers  of  the  several  classes  of  live  stock  are 
shown  below:  — 

Horses.  —  French  Coach,  1  stallion,  3  mares,  2  fillies;  Perch- 
eron,  1  stallion;  German  Coach,  1  mare;  French  Coach,  half- 
blood,  2  colts;  Percheron,  three-fourths  blood,  2  mares,  1  colt; 
work  horses,  5. 

Neat  Cattle,  —  Jersey,  2  calves,  2  cows;  Ayrshire,  3  calves; 
7  cows;  Holstein-Friesian,  1  bull,  7  cows;  total,  22  head. 

Sheep,  —  Southdown,  7  breeding  bucks,  48  ewes,  7  lambs; 
total,  62  head. 

Swine,  —  Berkshire,  1  boar,  4  sows;  Yorkshire,  1  boar,  11 
sows;  total,  17  head. 

The  stock  is  all  making  very  satisfactory  progress.  Owing  to 
the  loss  by  fire  of  two  months*  milk  records,  we  are  unable  to 
give  a  yearly  statement  of  the  milk  product,  but  suflBce  it  to  say 
the  herd  has  done  better  than  last  year. 

The  Pabm  Finances. 

The  cash  receipts  for  the  year  are  $10,767.04,  and  there  is 
due  on  account  of  sales  made  during  the  year  over  and  above 
bills  payable  the  sum  of  $194.65.  This  added  to  the  cash  re- 
ceipts makes  a  total  of  $10,961.69,  —  an  increase  of  $4,191.37 
over  last  year.  The  inventory  at  the  present  time  is  $12,931.18; 
to  this  add  the  inventory  of  loss  by  fire,  $10,645.23,  making  a 
total  of  $23,576.41,  —  an  increase  of  $5,663.83  over  last  year's 
inventory.  This  increase  of  $6,663.83  added  to  cash  receipts 
makes  a  total  of  $16,615.52;  from  this  deduct  the  total  expenses 
for  the  year,  or  $16,390.98,  and  we  have  a  balance  of  $224.54 
to  credit  to  the  farm. 

The  cash  received  during  the  year  has  been  derived  from  the 
following  sources:  for  milk  and  cream,  $4,492.22;  cattle, 
$2,019.30;  horses,  including  fees  for  the  use  of  stallions,  $436.95; 
swine,  $937;  sheep,  $261.36;  hay,  $38.90;  potatoes,  $372.81; 
celery,  $189.83;  labor,  $1,402.58;  sundries,  $667.09. 

E.  H.  FORRISTALL, 

SuperifUendeni, 
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MILITARY  DEPARTMENT. 


Acting  President  Wm .  P.  Brooks,  Massachusetts  Agricultural  College. 

Sib:  —  I  havie  the  honor  to  submit  the  following  report  of 
the  military  department  of  this  college  for  the  year  ending 
Dec.  31,  1905. 

I  have  been  in  charge  of  the  department  of  military  science 
and  liactics  since  September,  1905,  under  Special  Order,  N"o. 
195,  War  Department,  dated  Washington,  D.  C,  Aug.  23,  1905. 
The  instruction  has  been  both  theoretical  and  practical,  and 
conducted  in  compliance  with  college  regulations  and  War  De- 
partment orders. 

Under  the  provisions  of  General  Orders,  No.  101,  War  De- 
partment, 1905,  this  instruction  is  graded,  in  respect  to  the 
military  course,  as  of  the  second  class,  **  B,*^  requiring  the  fol- 
lowing minimum  of  exercises,  viz. :  — 

At  every  institntion  of  Class  B,  at  which  a  professor  of  military 
science  and  tactics  is  detailed,  it  shall  be  provided  in  its  regular  schedule 
of  studies  that  at  least  three  hours  per  week  for  two  years,  or  the  equiva* 
lent  thereof,  shall  be  assigned  for  instruction  in  the  military  department, 
not  less  than  two-thirds  of  the  total  time  to  be  devoted  to  practical  drill, 
including  guard  mounting  and  other  military  ceremonies,  and  the  re- 
mainder to  theoretical  instruction. 

The  character  of  instruction  will  vary  according  to  the  nature  of  the 
institutions  and  the  facilities  afforded ;  but  instruction  of  classes  A,  B, 
and  C  shall  include  practical  instruction  in  the  following  subjects :  — 

Infantry  drill  regulations. 

Field  service  regulations. 

Manual  of  guard  duty. 

Firing  regulations  for  small  arms. 

Theoretical  instruction  shall  include  the  portions  of  the  above  sub- 
jects covered  by  the  practical  instruction,  and  may  be  supplemented  by 
lectures. 

The  above  requirements  of  the  War  Department  have  been 
strictly  complied  with  since  the  college  opened  in  September, 
and  additional  drills  have  been  given  in  "Butts'  Manual  of 
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Physical  DriUs/'  and  in  artillery  drill.  Lectxires,  though  not 
now  required;  have  been  given  on  military  subjects.  Only  seniors 
and  freshmen  have  been  required  to  take  theoretical  instruction, 
each  class  once  per  week. 

Up  to  June  29, 1906,  General  Order,  No.  66,  War  Department, 
dated  April  6,  1904,  governed  in  this  department,  and  required 
the  following:  — 

(a)  Practical:  — 

Infantry  drill  regulations,  through  the  school  of  the  battalion  in  close 
and  extended  order. 

Advance  and  rear  guards  and  outposts. 

Marches. 

The  ceremonies  of  battalion  review,  inspection,  parades,  guard  mount- 
ing and  escort  of  the  colors. 

Infantry  target  practice. 

Instruction  in  first  aid  to  the  injured. 

Weather  permitting,  there  shall  be  not  less  than  one  parade  and  fire 
guard  mounts  during  each  week  of  the  school  term,  and  one  battalion 
inspection  and  review  each  month. 

In  no  case  shall  target  practice,  to  the  extent  permitted  by  the  allow- 
ance of  ammunition,  be  omitted  during  the  school  year  except  on  au- 
thority given  in  each  case  by  the  Secretary  of  War. 

(b)  Theoretical:  — 

(1)  Infantry  drill  regulations ;  (2)  the  manual  of  guard  duty ;  (3) 
small  arms  firing  regulations ;  (4)  army  regulations  and  articles  of  war ; 
(5)  the  following  records :  enlistment  and  discharge  papers,  descriptive 
lists,  morning  reports,  field  and  monthly  returns,  requisition  and  prop- 
erty returns ;  (6)  lectures :  one  on  the  organization  of  the  United  States 
Army,  one  on  patrols  and  outposts,  one  on  camps  and  camp  hygiene, 
three  on  lines  and  basis  of  operations,  two  on  attack  and  defence  of 
advance  and  rear  guards,  outposts  and  convoys. 

Kecords  of  this  department  show  above  order  to  have  been 
complied  with  except  as  to  number  of  guard  mounts  and  target 
practice,  it  being  necessary  to  reduce  guard  mounts  to  four  per 
week,  and  to  limit  the  number  of  students  taking  target  practice. 

As  arranged  at  present,  military  exercises  are  conducted  in 
accordance  with  the  following  schedule,  viz. :  — 

Monday,  recitation  of  seniors,  5  p.m.  ;  drill,  3.46  p.m. 

Tuesdays,  the  same  practical  instruction  as  for  Mondays. 

Thursdaj^s,  drill  at  3.45  p.m.;  recitation  of  freshmen,  2.30  p.m. 

Saturdays,  inspection  of  dormitories,  including  students' 
rooms,  8.30  a.m.  ;  instruction  in  guard  duty  and  duties  of  senti- 
nels, 8.15  to  10.16  A.M.    The  latter  exercise  is  required  only  of 
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those  students  who  have  incurred  demerits  in  the  military  de- 
partment, such  as  unauthorized  absence  from  drill  or  inspection, 
or  room  not  in  proper  order. 

Drills  are  both  in  close  and  extended  order;  target  practice 
by  squad  during  the  drill  order  hour;  battalion  drills  are  usually 
preceded  by  parade  and  review. 

The  order  of  drill  commences  with  small  squads  in  the  school 
of  the  soldier,  and  proceeds  step  by  step,  with  and  without  arms, 
until  the  freshmen  become  proficient,  when  they  are  assigned 
to  the  companies,  after  which  the  exercises  include  all  move- 
ments in  company  and  battalion  drill. 

The  drills  are  varied  as  much  as  consistent  with  official  regu- 
lations, to  embrace  field  artillery;  gallery  practice;  firing  (in- 
doors) at  an  iron  target  with  a  reduced  charge  of  powder,  two 
grains ;  and  "  Butts^  Manual  of  Physical  Drill,*^  the  latter  in  the 
drill  hall  during  the  winter  months,  and  when  the  weather  is 
too  inclement  to  drill  out  of  doors. 

One  hundred  and  twenty-four  students  have  had  target  prac- 
tice during  the  past  year  at  short  ranges,  with  the  Springfield 
cadet  rifle;  fair  progress  has  been  made,  but  much  more  might 
have  been  accomplished  with  more  time.  This  is  a  subject  of 
greatest  importance,  which  calls  for  more  time  than  the  schedule 
permits,  but  which  cannot  be  remedied  without  encroaching  upon 
the  other  departments  considered  equally  important.  Only  one 
hour  of  target  practice  each  regular  drill  day,  during  which  only 
a  few  students  can  take  part,  is  of  little  or  no  benefit.  To  become 
a  good  marksman  requires  a  careful  study  of  the  mechanism  of 
the  rifle;  frequent  practice  upon  the  rifle  range  under  various 
conditions  of  weather,  and  daily  practice  for  a  few  minutes  each 
day  in  the  sighting;  pointing  and  aiming  drills  for  at  least  a 
month  before  going  to  the  range;  also  gallery  practice. 

If  target  practice  is  to  be  continued,  I  strongly  recommend 
that  at  least  two  more  targets  be  erected;  and,  if  it  is  possible, 
that  some  provision  be  made  by  the  State  whereby  tentage  and 
camp  equipage  be  provided  which  would  enable  the  whole  stu- 
dent body  to  go  into  camp  for  one  week  in  each  college  year, 
the  time  to  be  given  to  instruction  in  guard  and  outpost  duty, 
target  practice,  construction  of  shelter  trenches,  etc.  If  this 
cannot  be  done,  I  would  suggest  the  erection  of  one  more  target, 
and  restrict  target  practice  to  the  junior  and  sophomore  classes. 
As  conducted  at  present,  target  practice  is  of  little  value,  and  is 
not  much  more  than  a  waste  of  time  and  ammunition. 
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The  band,  under  the  leadership  of  Stanley  Sawyer  Sogers^, 
member  of  the  senior  class^  is  doing  good  work^  and  merits  all 
the  encouragement  that  has  been  given  it  in  the  way  of  appro- 
priations. During  the  winter  it  will  play  for  the  drills  in 
"  Butts'  Manual/' 

All  the  buildings  under  my  supervision  are  in  good  condition, 
except  that  the  drill  hall  is  greatly  in  need  of  a  slate  roof.  This 
recommendation  has  been  embraced  in  previous  reports.  The 
plumbing  in  all  the  buildings^  as  far  as  I  can  ascertain,  is  in 
good  sanitary  condition.  It  was  with  difficulty  that  the  drill 
hall  was  saved  during  the  recent  burning  of  the  college  bam, 
owing  to  its  shingled  roof. 

Under  the  provisions  of  Gteneral  Orders,  No.  65,  War  De- 
partment, 1904,  the  following-named  students  of  the  class  of 
1905  were  reported  to  the  Military  Secretary  of  the  Army  and 
the  Adjutant-Qeneral  of  the  Commonwealth  as  having  shown 
special  aptitude  in  military  exercises,  viz.:  George  H.  Allen, 
Frederick  L.  Yeaw,  Edwin  W.  Newhall. 

During  a  recent  wind  storm  the  college  flagstaff  was  blown 
down  and  rendered  unfit  for  further  use.  I  would  recommend 
that  a  new  one  of  steel  be  erected,  similar  to  the  one  in  the  town 
of  Amherst. 

Under  the  provisions  of  General  Orders,  No.  101,  War  De- 
partment, dated  June  29,  1905,  I  quote  the  following:  — 

The  reporls  of  the  regular  inspection  of  the  colleges  and  schools  to 
which  officers  of  the  army  are  detailed  as  professors  of  military  science 
and  tactics  will  hereafter  be  submitted  annually  to  the  general  staff  for 
its  critical  examinations ;  and  the  chief  of  staff  shall  report  to  the  Sec- 
retary of  War  from  the  institutions  which  have  maintained  a  high  stand- 
ard the  six  whose  students  have  exhibited  the  greatest  application  and 
proficiency  in  military  training  and  knowledge. 

The  President  of  the  United  States  authorizes  the  announcement  that 
an  appointment  as  second  lieutenant  in  the  regular  army  will  be  awarded 
annually  to  an  honor  graduate  of  each  of  the  six  institutions  thus  desig- 
nated, provided  that  sufficient  vacancies  exist  after  the  appointment  of 
graduates  of  the  Military  Academy  at  West  Point  and  the  successful 
competitors  in  the  annual  examination  of  enlisted  men.  By  the  term 
honor  graduate  is  understood  a  graduate  whose  attainments  in  scholar- 
ship have  been  so  marked  as  to  receive  the  approbation  of  the  president 
of  the  school  or  college,  and  whose  proficiency  in  military  training  and 
knowledge  and  intelligent  attention  to  duty  have  merited  the  approba- 
tion of  the  professor  of  military  science  and  tactics. 

This  has  been  the  rule  for  the  past  two  years,  but  up  to  date 
no  Agricultural  College,  Class  B,  has  received  such  an  appoint- 
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ment.  I  believe  this  to  be  due  entirely  to  the  limited  amount  of 
time  that  can  be  given  to  the  military  department  at  institutions 
of  Class  B.  Thus  far  all  appointments  provided  for  in  above 
order  have  gone  to  institutions  of  Class  A  and  Class  C^  schools 
that  are  essentially  military  schools^  and  where  a  great  amoimt 
of  time  is  devoted  to  the  military  department.  I  do  not  believe 
Class  B  institutions  can  compete  with  those  of  Class  A  and 
Class  C  in  the  military  department. 

Inasmuch  as  there  are  45  Class  B  institutions  and  only  40  of 
Class  A  and  Class  C  that  are  affected  by  above  order^  it  would 
seem  to  me  a  better  arrangement  if  at  least  two  of  the  above 
appointments  could  go  to  Class  B  institutions^  and  thus  create 
competition  among  them  in  military  work.  This,  in  my  opinion, 
is  a  prize  of  great  value,  well  worth  striving  for,  and  should 
inspire  the  ambition  of  every  student.  I  make  the  above  sug- 
gestion, hoping  it  may  bear  fruit  by  way  of  recommendation  to 
War  Department,  which  will  lead  to  giving  Class  B  institutions 
the  above  suggested  two  appointments. 

The  following  is  a  list  of  ordnance  and  ordnance  stores,  prop- 
erty of  the  United  Stalies,  in  possession  of  the  college :  — 

2  3.2-inch  breech-loading  steel  guns,  with  implements  complete. 
2  8-inch  mortars,  with  implements. 
2  mortar  beds. 

2  carriages  and  limbers  for  3.2  B.  L.  steel  rifles. 
147  Springfield  cadet  rifles,  model  1884. 
147  sets  infantry  accoutrements. 
51  headless  shell  extractors. 
1  set  reloading  tools. 

6  non-commissioned  officers^  swords,  steel  scabbards. 
14  non-commissionod  officers^  waist  belts  and  plates. 
14  sliding  frogs  for  waist  belts. 
100  blank  cartridges  for  field  guns. 
5,000  metallic  rifle  ball  cartridges,  calibre  45. 
4,000  metallic  blank  cartridges,  calibre  45. 

300  friction  primers,  radical,  for  field  gans. 
18,000  cartridge  primers,  small  arms. 
9,000  roand  balls  for  gallery  practice. 

35  pounds  of  powder  for  small  arms  reloading. 
7,000  pasters,  white  and  black. 
100  paper  targets,  "  A  "  and  "  B." 
1  set  of  marking  rods,  disks  and  brushes  for  gallery  practice. 

AU  of  this  property  is  in  good  condition  and  well  cared  for. 
Two  hundred  and  seventeen  students  have  received  practical  in- 
struction in  the  military  department  during  the  year,  some  for 
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only  a  short  period,  on  account  of  not  remaining  in  college. 
These  figures  include  the  class  of  1905. 

The  organization  at  present  is  as  follows :  one  battalion  of  two 
infantry  companies,  which,  for  the  purpose  of  battalion  drill  and 
ceremonies,  are  equalized  into  four  companies  and  the  band. 


Commandant. 
Capt.  George  Chipman  Martin, 


Eighteenth  U.  S.  Infantry. 


Cadet  Adjutant, 
Cadet  Quartermaster, 
Cadet  Sergeant  Major, 
Cadet  Ordnance  Sergeant, 
Cadet  Color  Sergeant, 
Cadet  Color  Sergeant, 


Staff. 

Clarence  Ellsworth  Hood. 
Addison  Tyler  Hastings,  Jr. 
George  Warren  Sleeper. 
John  Nicholas  Summers. 
Charles  Almon  Tirrell. 
Henrt  Merwin  Russell. 


Company  A. 


Cadet  Captain,    . 

.    Herman  Augustus  Suhlke. 

Cadet  First  Lieutenant, 

.    Fry  Civillb  Pray. 

Cadet  Second  Lieutenant, 

.    Benjamin  Strain. 

Cadet  First  Sergeant, . 

.  »    .    WiLUAM  Otis  Taft. 

Cadet  Sergeant,  . 

.    Walter  Ebenezer  Dickinson. 

Cadet  Sergeant,  . 

.    Francis  Dallas  Wholley. 

Cadet  Sergeant,  . 

.    Edwin  Daniels  Philbrick 

Cadet  Sergeant,  . 

.    Clifton  Harland  Chadwick. 

Cadet  Corporal,  . 

.    Henry  Tyler  Pierce. 

Cadet  Corpora],  . 

.    Harold  Edward  Alley. 

Cadet  Corporal,  . 

.    Harry  Burton  Filer. 

Cadet  Corpora],  . 

.    William  Hunlie  Craighead. 

Cadet  Corpora],  . 

.    Herbert  Poland  Wood. 

Cadet  Corporal,  . 

.    Raymond  Dean  Whitmarsh. 

Cadet  Corporal, . 

.    Marcus  Metcalf  Browne. 

Cadet  Corporal, . 

.    Chester  Socrates  Gillette. 

Priv 

ates,  62 ;  aggregate,  78. 

Company  B. 

Cadet  Captain,    . 

.    George  Talbot  French. 

Cadet  First  Lieutenant, 

.    Daniel  Henry  Carey. 

Cadet  Second  Lieutenant,  . 

.    Alexander  Henry  Moore  Wood 

Cadet  First  Sergeant, 

.    Arthur  William  Hall,  Jr. 

Cadet  Sergeant,  . 

.    Frederick  Charles  Peters. 

Cadet  Sergeant,  . 

.    Wayland  Fairbanks  Chace. 

Cadet  Sergeant,  . 

.    Edwin  Francis  Gaskill. 

Cadet  Sergeant,  . 

.    Richard  Wellington. 

Cadet  Corporal,  . 

.    Edwin  Hob  art  Scott. 
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Cadet 
Cadet 
Cadet 
Cadet 
Cadet 
Cadet 
Cadet 


Corporal, . 
Corporal,  . 
Corporal,  . 
Corporal,  . 
Corporal,  . 
Corporal,  , 
Corporal,  . 


.  John  Thomas  Caruthers. 

.  Jambs  Hbnbt  Walker. 

.  Clifford  Briogs  Thompson. 

.  Joseph  Otis  Chapman. 

.  Clinton  Kino. 

.  Ralph  Jerome  Watts. 

.  Thomas  Addis  Barrt. 

Privates,  62 ;  aggregate,  78. 


Cadet  First  Lieatenant, 
Cadet  First  Sergeant, 
Cadet  Sergeant,  . 
Cadet  Corporal,  . 
Cadet  Corporal,  . 


Band. 

Stanley  Sawyer  Rogers. 
Ralph  Ware  Peakes. 
Louis  Hale  Moseley. 
Everett  Pike  Mudge. 
Frank  Henry  Kennedy. 


Privates,  17 ;  aggregate,  22. 

Total  in  military  department:  2  captains,  5  first  lieutenants, 
2  second  lieutenants,  1  sergeant  major,  1  ordnance  sergeant,  2 
color  sergeants,  3  first  sergeants,  9  sergeants,  18  corporals,  141 
privates,  aggregate  184. 

Respectfully  submitted, 

GEORGE  CHIPMAN  MARTIN, 
Captain^  EighleerUh  United  States  Infantry^  Commandant. 
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Report  of  the  President  op  the  Massachu- 
setts Agricultural  College  to  the  Sec- 
retary of  Agriculture  and  the  Secretary 
OF  THE  Interior,  as  required  by  Act  of 
Congress  of  Aug.  30,  1890,  in  Aid  of  Col- 
leges OF  Agriculture  and  the  Mechanic 
Arts. 


7.  Value  of  Additions  to  Equipment  during  the  Year  ended 

June  SO,  1905. 

1.  Permanent  endowment, I4S4I65 

2.  Library 1,000  00 

8.  Apparatus, 2,273  71 

4.  Dining  hall 6,000  00 

Total, f8,697  86 

II.    Receipts  for  and  during  the  Year  ended  June  SO,  1906. 

1.  State  aid :  — 

(a)  Income  from  endowment, |4,407  27 

(b)  Appropriation  for  current  expenses,  48,650  00 

(c)  Appropriations  for  buildings  or  for  other  special 

purposes, 8,500  00 

2.  Federal  aid :  — 

(a)  Income  from  land  grant,  act  of  July  2, 1862,  10,410  21 

(b)  Additional  endowment,  act  of  Aug.  80,  1890,  16,666  66 
8.  Fees  and  all  other  sources, 8,782  24 

Total 182,416  88 

4.  Federal  appropriation  for  experiment  stations,  act  of 

March  2, 1887 115,000  00 

III.    Property,  Year  ended  June  SO,  1905. 

Value  of  buildings 1246,775  00 

Value  of  other  equipment, 167,543  06 

Total  number  of  acres, 404 

Acres  under  cultivation, 275 

Acres  used  for  experiments, 60 
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Value  of  farm  and  groQDds, |44,S60  00 

Nnmber  of  acres  of  land  allotted  to  State  under  act  of 

July  2, 1862, 860,000 

Amount  of  land  grant  fund  of  July  2, 1862,                        .  |219,000  00 

Amount  of  other  permanent  funds, 142,000  00 

Number  of  bound  volumes  in  library  June  30, 1905,  .        .  26,603 

IV.  Faculty  during  the  Year  ended  June  SO,  1905. 

1.  College  of  Agriculture  and  Mechanic  Arts,  collegiate 

and  special  classes, 28 

2.  Number  of  staff  of  experiment  station,    ....  25 

V.  Students  during  the  Year  ended  June  SO,  1905. 

1.  College  of  Agriculture  and  Mechanic  Arts,  collegiate 

and  special  courses, 232 

2.  Graduate  courses, 8 

Total,  counting  none  twice, 240 
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HATCH  EXPERIMENT  STATION 


OF  THE 


MASSACHUSETTS  AGEICULTUML  COLLEGE, 

AMHEB8T9  MASS. 


OBOAJnZATIOir. 
Ckmnmittee  an  ISxperiment  Department. 


James  Deafer,  Chafmum, 
J.  Lewis  Eixswokth. 

WlLUAlf  H.  BOWKEB. 

Chaeles  H.  Preston. 


Samuel  C.  Damoe. 

The  President  of  the  Collbos,  ex 
qfido. 


Station  Staff. 

Charles  A.  Goessmann,  Ph.D.,  LL.D.,  Honorary  Director  and  Chemitt  (fertillxen). 

William  P.  Brooks,  Ph  D Direetor  and  AgrlcuHwriet, 

George  E.  Stone,  Ph.D.,        .      .      .  Bokmiet. 

Joseph  B.  Lindsbt,  Ph.D ChemUi  (foods  and  teedlng). 

Charles  H.  Fernald,  Ph.D.,  .  Entomologiti. 

Frank  A.  Wauoh,  M.S HorHcuUuriit, 

J.  E.  OSTRANDER,  C.E.,      ....  Meteoroloffitt. 

Henrt  T.  Fernald,  Ph.D Aseooiate  Entomologist. 

Frederick  B.  Church,  B.Sc.,  .  Aesittant  Agricultwriti. 

Neil  F.  Monahak,  B.Sc.,  ....  Assistant  Botanist. 

Henri  D.  Haskins,  B.Sc First  Assistant  Chemist  (fertUlBers). 

Edward  G.  Proulx,  B.Sc Second  Assistant  Chemist  (fertllizen). 

E.  Thorndikb  Ladd,  D.Sc.,     .  .  J%ird  Assistant  Chemist  (fertlllxen). 

Edward  B.  Holland,  M.8.,    .  .  First  Chemist  (foods  and  feeding). 

Philip  H.  Smith,  B.Sc Assistant  Chemist  (toodBtaid  totting). 

Arthur  C.  Whittier,  B.Sc.,   .  .  Assistant  Chemist  (foods  and  feeding). 

Frank  G.  Helyar,  B.Sc.,  .  /luipecfor  (foods  and  feeding). 

Sumner  R.  Parker,  B.SC.,  .  Dairy  7\Bc<er  (foods  and  feeding). 

Rot  F.  Gaskill, Assistant  in  Foods  and  Feeding. 

Walter  B.  Hatch,  B.Sc,  .  Assistant  HorticuUwrist. 

CUFTON  H.  Chadwick,     ....  Observer. 
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REPORT  OF  THE   DIRECTOR. 


WILUAM  P.    BROOKS,   DIBBCTOR. 


The  work  of  the  Hatch  Experiment  Station  during  the 
past  year  has  progressed  under  favorable  conditions.  The 
only  changes  in  the  station  staff  have  been  a  few  affecting 
minor  positions,  which  are  elsewhere  referred  to.  There  has 
accordingly  been  no  interruption  in  the  lines  of  investigation 
which  have  been  in  progress. 

Besides  the  monthly  meteorological  bulletins,  during  the 
past  year  four  other  bulletins  have  been  issued :  Nos.  103 
and  104  on  the  subject  of  fertilizers  and  the  results  of 
analyses  thereof;  No.  105  on  tomatoes  under  glass  and 
methods  of  pruning  tomatoes ;  and  No.  106  on  condimental 
stock  and  poultry  foods. 

The  work  of  the  section  of  our  division  of  chemistry  hav- 
ing to  do  with  fertilizers  shows  that  the  conditions  of  the 
fertilizer  trade  in  the  State  are  substantially  the  same  as 
during  recent  years.  The  manufacturers  and  dealers  still 
offer  an  enormous  number  of  different  brands  of  so-called 
complete  and  special  fertilizers  in  the  markets.  The  number 
of  samples  analyzed  during  the  past  year  is  511,  represent- 
ing 313  distinct  brands.  There  can  be  no  doubt  that  the 
business  of  manufacturing  and  selling  fertilizers  might  easily 
be  greatly  simplified ;  that  a  great  reduction  in  the  number 
of  brands  offered,  without  loss  in  any  direction,  is  possible; 
and  that  the  result  of  such  simplification  and  reduction  in 
the  number  of  brands  would  be  that  fertilizers  sufficiently 
varied  for  every  purpose  could  be  furnished  to  the  farmers 
at  lower  prices  than  those  at  present  prevailing. 

The  fertilizer  section  of  our  division  of  chemistry  has 
during  the  past  year  analyzed  the  usual  number  of  samples- 
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of  miscellaneous  materials,  wood  ashes,  lime  ashes,  soils,  etc. 
Such  samples  as  are  sent  in  by  the  &rmers  are  usually  ana- 
lyzed and  the  results  reported  without  charge. 

The  bulletin  on  tomatoes  under  glass  is  an  important  con- 
tribution to  knowledge  on  the  best  methods  of  handling  this 
crop,  which  is  coming  to  be  one  of  much  importance  in  this 
State.  Bulletin  No.  106,  on  condimental  stock  and  poultry 
foods,  presents  analyses  of  a  large  number  of  foods  coming 
under  these  classes.  It  discusses  the  utility  of  such  foods, 
and  their  cost  as  compared  with  the  more  common  food 
stuffs.  It  is  clearly  shown  that  their  cost  is  in  excess  of 
what  appears  to  be  a  perfectly  fair  estimate  of  their  value. 
The  bulletin  presents  a  brief  r^um^  of  the  results  of  experi- 
ments in  the  use  of  stock  and  poultry  foods,  which  tends  to 
show  that  the  claims  made  for  these  foods  are  not  justified 
by  facts.  The  results  of  an  experiment  in  the  department  of 
foods  and  feeding  are  presented  and  discussed,  the  conclusion 
being  that  the  food  under  trial  (Pratt's)  did  not  appear 
to  be  superior  in  any  way  to  a  like  mixture  of  corn  meal  and 
wheat  middlings,  while  the  cost  was  considerably  greater. 

In  the  division  of  foods  and  feeding,  under  Dr.  J.  B. 
Lindsey,  a  number  of  other  important  lines  of  investigation 
have  been,  followed  during  the  year.  A  somewhat  full  state- 
ment of  the  results  in  a  number  of  these  will  be  found  in 
Dr.  Lindsey's  report,  which  is  transmitted  herewith.  Among 
the  more  important  results  of  these  investigations  are  the 
following  points  :  Bibby's  dairy  cake,  a  food  which  has  been 
persistently  urged  upon  the  attention  of  our  milk  producers, 
has  been  carefully  tested,  but  has  been  found  to  be  less  satis- 
factory from  an  economical  point  of  view  than  some  of  the 
ordinary  food  stuffs. 

Eureka  com  has  been  carefully  compared  with  Sibley's 
Pride  of  the  North  com,  from  the  standpoint  both  of  pro- 
duction and  of  food  Value.  It  is  found  that,  although  the 
Eureka  gives  a  much  heavier  yield,  the  excess  in  weight  is 
made  up  almost  exclusively  of  water.  The  food  value  of  the 
product  of  an  acre  of  Eureka  com  is  not  equal  to  the  food 
value  of  the  much  smaller  acre  product  of  Sibley's  Pride  of 
the  North. 
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Wheat  bran  has  been  compared  with  com  silage,  in  con- 
nection in  both  cases  with  some  of  the  more  nitrogenous 
concentrates,  as  food  fbr  milch  cows.  The  results  indi- 
cate that  silage  is  equally  as  satisfactory  as  the  bran,  and 
that  by  substitution  of  silage  for  the  bran  the  necessary 
outlay  for  purchased  foods  in  milk  production  can  be  greatly 
reduced. 

This  division  has  carried  out  an  interesting  investigation 
into  the  conditions  prevailing  in  milk  production  in  Amherst 
and  neighboring  towns.  It  is  found  that  the  conditions  are 
often  quite  unsanitary ;  that  bacteria  are  frequently  exceed- 
ingly numerous  in  the  milk,  indicating  improper  methods  of 
handling ;  and  that  in  general  there  is  urgent  need  of  im- 
provement. In  the  judgment  of  Dr.  Lindsey,  the  results  of 
this  investigation  indicate  the  desirability  of  the  establish- 
ment of  some  regular  system  of  inspecting  dairies.  It  is 
believed  that  this  is  something  which  consumers  in  increas- 
ing numbers  will  be  likely  to  insist  upon  in  the  near  future. 

In  the  horticultural  division  the  only  investigation  suffi- 
ciently advanced  to  justify  report  is  that  undertaken,  and 
in  part  reported  upon  in  our  last  annual  report,  on  methods 
of  pruning  peach  trees  injured  by  winter-killing.  It  will  be 
remembered  that  four  systems  were  under  trial :  no  pruning, 
light  pruning,  moderate  pruning,  and  severe  pruning. 
Severe  pruning  consisted  in  removing  nearly  all  the  branches 
of  the  injured  tree.  The  observations  of  another  year  lead 
to  the  conclusion  that  this  system  cannot  be  recommended. 
A  more  moderate  pruning,  consisting  of  the  removal  of  from 
one-third  to  one-half  of  the  growth  of  the  previous  year, 
seems  to  have  given  results  which  are  on  the  whole  most 
satisfactory ;  and  such  pruning  is  reconmiended  in  all  cases 
when  the  wood  has  been  injured  by  winter-killing.  If  only 
the  frxiit  buds  have  been  destroyed  by  the  winter,  it  is 
recommended  to  prune  back  the  previous  season's  growth 
severely,  leaving  only  two  or  three  buds. 

In  the  entomological  division,  experiments  are  in  prog- 
ress with  a  view  to  determining  the  definite  strength  of 
hydrocyanic  acid  gas  which  can  be  used  with  safety  on 
plants  in  greenhouses  under  varying  conditions  of  growth. 
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In  the  report  of  the  division  of  botany  and  vegetable 
pathology  will  be  found  a  discussion  of  the  general  condi- 
tions as  affecting  plant  diseases  during  the  past  year ;  refer- 
ences to  the  somewhat  unusual  attack  of  the  potato  rot 
fungus  {Phytopthora  infeatans)  on  the  tomato ;  and  a  dis- 
cussion of  the  causes  of  sun  scald  and  the  browning  of  the 
foliage  of  conifers  and  other  evergreens. 

The  report  of  the  vegetable  pathologist,  Dr.  George  E. 
Stone,  includes  also  a  suggestive  discussion  on  winter-kill- 
ing as  affecting  trees  and  shrubs,  as  a  result  of  the  excep- 
tionally cold  winters  1902-03  and  1903-04. 

The  great  importance  of  suitable  aeration  of  the  soil  for 
perfect  germination  of  certain  seeds  is  brought  out  by  an- 
other paper.  The  effects  of  sterilization  of  soils  respectively 
rich  and  low  in  organic  matter  on  germination  and  the 
growth  of  plants  have  been  investigated.  It  has  been  found 
that,  if  the  soil  is  rich  in  organic  matter,  sterilization  is 
fiftvorable  both  to  germination  and  subsequent  growth  ;  but 
if  the  soil  contains  little  organic  matter,  such  treatment  is 
unfavorable. 

The  influence  of  treating  seeds  in  soil  decoctions  of  vary- 
ing strengths  has  been  carefully  studied,  and  it  is  shown 
that  such  decoctions  from  sterilized  soil  when  highly  diluted 
exercise  a  &vorable  effect  on  germination.  The  report  of 
Dr.  Stone  includes  also  the  presentation  and  discussion  of 
results  of  various  methods  of  seed  selection.  The  conclusion 
is  that,  for  seeds  adapted  to  that  method  of  handling,  the 
use  of  sieves  of  suitable  mesh  as  a  means  of  separating  the 
small  and  inferior  seeds  is  strongly  to  be  recommended. 
The  use  of  other  methods  of  separation  in  the  case  of  seeds 
which  cannot  be  successfully  handled  by  sifting  is  urged,  as 
being  of  much  importance. 

The  work  of  the  agricultural  division  during  the  past  year 
has  followed  the  usual  lines,  and  is  elsewhere  briefly  sum- 
marized. 

Among  the  different  bulletins  and  reports  which  have 
been  issued  by  the  station,  the  following  are  still  in  stock 
and  can  be  furnished  on  demand  :  — 


No. 

3. 

No. 

27. 

No. 

33. 

No. 

41. 

No. 

64. 

No. 

67. 

No. 

75. 

No. 

76. 

No. 

77. 

No. 

81. 
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Tuberculosis. 

Tuberculosis  in  college  herd;  tuberculin  in  diag- 
nosis ;  bovine  rabies ;  poisoning  by  nitrate  of  soda. 

Glossary  of  fodder  terms. 

On  the  use  of  tuberculin  (translated  from  Dr.  Bang). 

Analyses  of  concentrated  feed  stuffs. 

Grass  thrips;  treatment  for  thrips  in  greenhouses. 

Fertilizer  analyses. 

The  imported  elm-leaf  beetle. 

Fertilizer  analyses. 

Fertilizer  analyses;  treatment  of  barnyard  manure 
with  absorbents;  trade  values  of  fertilizing  in- 
gredients. 
No.    82.     Orchard  management;    cover    crops    in   orchards; 

pruning  of  orchards;  report  on  fruits. 

Fertilizer  analyses. 

Fertilizer  analyses. 

Cucumbers  under  glass. 

Fertilizer  analyses;  ash  analyses  of  plants;  instruc- 
tions regarding  sampling  of  materials  to  be  for- 
warded for  analysis. 

Fertilizer  analyses. 

Fertilizer  analyses. 

Fertilizer  analyses ;  notes  on  barnyard  manure ;  trade 
values  of  fertilizing  ingredients. 

Fungicides;  insecticides;  spraying  calendar. 

A  farm  wood  lot. 

Inspection  of  concentrates. 

Dried  molasses  beet  pulp ;  the  nutrition  of  horses. 

Fertilizer  analyses ;  market  values  of  fertilizing  in- 
gredients. 

Analyses  of  manurial  substances  and  fertilizers; 
market  values  of  fertilizing  ingredients. 

Analyses  of  manurial  substances;  instructions  re- 
garding sampling  of  materials  to  be  forwarded 
for  analysis;  instructions  to  manufactures,  im- 
porters, agents  and  sellers  of  commercial'  ferti- 
lizers; discussion  of  trade  values  of  fertilizing 
ingredients. 
No.  104.  Analyses  of  manurial  substances  and  licensed  ferti- 
lizers ;  market  values  of  fertilizing  ingredients. 
No.  105.     Tomatoes  under  glass ;  methods  of  pruning  tomatoes. 


No. 

83. 

No. 

84. 

No. 

87. 

No. 

89. 

No. 

90. 

No. 

92. 

No. 

95. 

No. 

96. 

No. 

97. 

No. 

98. 

No. 

99. 

No. 

100. 

No. 

102. 

No. 

103. 
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No.  109.     Condimental  stock  and  poultry  foods. 

Special  bulletin,  —  The  coccid  genera  Cbionaspis  and  Hemichi- 

onaspis. 
Technical  bulletin,  No.  1,  —  Greenhouse  Aleyrodes;  strawberry 

Aleyrodes. 
Technical  bulletin,  No.  2,  —  The  graft  union. 
Index,  1888-95. 
Annual  reports,  1898, 1899, 1900, 1901, 1902, 1903,  1904, 1906, 

1906. 

Of  most  of  the  other  bulletins  a  few  copies  remain,  which 
oan  be  supplied  only  to  complete  sets  for  libraries. 

The  co-operation  and  assistance  of  farmers,  fiiiit  growers 
and  horticulturists,  and  all  interested  directly  or  indirectly 
in  agriculture,  are  earnestly  requested.  Communications 
may  be  addressed  to  the  <*  Hatch  Experiment  Station,  Am- 
herst, Mass." 
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ANNUAL  EEPORT 

Of  Geobob  F.  Mills,  Treasurer  of  the  Hatch  Experiment  Station 
OF  Massachusetts  Agricultubal  College, 

For  the  Year  ending  June  30,  1905. 


Cash  received  from  United  States  Treasurer, 

Cash  paid  for  salaries, 

for  labor,      .... 

for  publications,    . 

for  postage  and  stationery,    . 

for  freight  and  express, 

for  heat,  light,  water  and  power, 

for  chemical  supplies,  . 

for  seeds,  plants  and  sundry  sup 

plies,         .... 
for  fertilizers, 
for  feeding  stuffs, 
for  library,  .... 
for  tools,  implements  and  machin 

ery, 

for  furniture  and  fixtures, 
for  scientific  apparatus, 
for  live  stock, 
for  travelling  expenses, 
for  contingent  expenses, 
for  building  and  repairs. 


$15,000  00 


$6,992  42 
1,788  14 
782  84 
367  35 
221  78 
544  60 
106  39 

410  48 

738  11 

379  78 

78  86 

398  37 
162  26 
586  31 
127  05 
158  46 
25  00 
1,132  30 


Cash  received  from  State  Treasurer,     . 

.  $13,625  00 

from  fertilizer  fees. 

.       4,365  00 

from  farm  products, 

.       1,512  95 

from  miscellaneous  sources, 

3,463  70 

Balance  June  30,  1904, 

.       3,383  55 

$15,000  00 


$26,350  20 
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Cash  paid  for  salaries, 

for  labor,      .... 

for  publications,    . 

for  postage  and  stationery,    . 

for  freight  and  express, 

for  heat,  light,  water  and  power, 

for  chemical  supplies,  . 

for  seeds,  plants  and  sundry  sup 

plies,         .... 
for  fertilizers, 
for  feeding  stuffs, 
for  library,  .... 
for  tools,  implements  and  machin 

ery 

for  furniture  and  fixtures, 
for  scientific  apparatus, 
for  live  stock, 
for  travelling  expenses, 
for  buildings  and  repairs. 


Balance, 


$13,678  34 

2,337 

69 

661 

50 

808  62 

136 

62 

1,021 

32 

615 

56 

451 

51 

7 

39 

613 

28 

92 

08 

17 

33 

174 

11 

735 

74 

172  00 

1,400 

79 

198  86 

3,737 

66 

—  $26,850  20 

I,  Charles  A.  Gleason,  duly  appointed  auditor  of  the  corporation,  do  hereby 
oertiiy  that  I  have  examined  the  aoconnts  of  the  Hatch  Experiment  Station  of 
the  Massachnfletts  Agricnltiinl  College  for  the  fiscal  year  ended  June  30, 1906 ; 
that  I  haye  found  the  same  well  kept  and  classified  as  above ;  that  the  receipts 
for  the  year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been 
$16,000,  and  the  corresponding  disbursements  $16,000;  for  all  of  which  proper 
vouchers  are  on  file  and  have  been  by  me  examined  and  found  correct,  thus 
leaving  no  balance  of  the  $15,000;  and  that  $3,737.66  are  left  of  the  State  appro- 
priation and  of  funds  received  from  miscellaneous  sources. 


CHARLES  A.  GLEASOK, 

Aibditor. 


Amhxrbt,  Aug.  7,  1906. 
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EEPORT  OF  THE  METEOROLOGIST. 


J.     E.     OSTRANDER. 

V 


The  attention  of  this  division  during  the  year  has  been 
largely  confined  to  the  work  of  making  the  usual  observations 
of  the  various  weather  phenomena  and  a  proper  tabulation  of 
these  records,  together  with  such  computations  as  are  found 
necessary  for  the  purpose  of  comparison.  The  installation 
of  some  new  apparatus  has  required  some  changes  in  the 
manner  of  tabulation,  but  the  only  effect  on  the  results  is  to 
render  them  more  accurate. 

At  the  beginning  of  each  month  the  usual  bulletin  of  four 
pages  has  been  issued,  giving  the  more  important  daily 
records  and  monthly  means,  together  with  a  summary  of  the 
results.  The  annual  summar}'^  will  be  issued  as  a  part  of  the 
December  bulletin.  In' addition  to  issuing  the  bulletins,  a 
considerable  number  of  letters  have  been  required  to  answer 
specific  inquiries  regarding  rainfall,  temperature  and  other 
features  of  the  weather. 

This  station,  being  one  of  the  voluntary  observers'  stations 
of  the  United  States  Weather  Bureau,  has  furnished  the 
section  director  at  Boston  with  the  usual  monthly  reports, 
and  has  also  agreed  to  furnish  the  weekly  snow  reports 
during  the  winter.  A  phenological  record  has  also  been 
made,  and  a  copy  furnished  the  section  director  at  his 
request. 

The  local  forecast  official  at  Boston  has  furnished  this 
station  with  the  local  weather  predictions  daily  except  Sun- 
days, and  the  proper  signals  have  been  displayed  from  the 
flagstaff  on  the  tower.  It  was  found  necessary  to  shorten 
the  flagstaff  a  few  feet,  but  this  has  not  resulted  in  making 
the  signals  less  noticeable. 
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Owing  to  the  unsatisfactory  records  made  by  some  of  the 
Draper  self-recording  instruments  in  the  tower,  it  was  decided 
to  secure  some  of  other  make  whose  records  would  be  more 
precise.  Accordingly,  a  triple  electric  register  for  recording 
sunshine,  rain&ll  and  wind  velocity  was  purchased  from 
Julien  P.  Friez,  and  during  the  summer  vacation  the  wiring 
was  done  to  put  it  in  working  order.  The  sunshine  recorder 
was  mounted  on  top  of  the  tower  and  connected  by  wires  to 
the  register  in  the  tower.  Two  Edison  primary  batteries 
furnish  the  current  required  to  operate  the  register  at  inter- 
vals of  one  minute  while  the  sun  is  shining.  A  tipping- 
bucket  rain  gauge  on  the  campus  is  connected  to  the  register 
in  the  tower  by  more  than  a  thousand  feet  of  wire,  and  each 
one-hundredth  of  an  inch  of  rainfall  is  registered.  This 
furnishes  a  record  of  the  rate  of  precipitation  during  a  storm, 
as  well  as  the  total  amount.  The  record  is  also  checked  by 
measurement  in  a  standard  rain  gauge.  A  small  anemometer 
of  the  Weather  Bureau  pattern  was  mounted  on  top  of  the 
tower  in  place  of  the  Draper  rain  gauge,  which  was  taken 
down,  and  each  mile  of  wind  travelled  is  recorded  on  the 
register  below.  As  the  drum  on  which  all  the  above- 
mentioned  records  are  made  travels  at  a  rate  of  nearly  three 
miles  per  hour,  the  records  are  very  distinct,  and  variations 
in  rate  of  wind  movement,  as  well  as  in  the  rain&U,  are  easily 
noted.  A  set  of  maximum  and  minimum  thermometers  of  the 
Weather  Bureau  pattern  was  purchased  during  the  year,  to 
replace  others  that  were  greatly  worn. 

The  assistant  observer,  Mr.  C.  H.  Chadwick,  was  advanced 
to  the  position  of  observer  in  June,  succeeding  Mr.  G.  W. 
Patch. 
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REPORT  OF  THE  AGRICULTURISTS. 


WH.    P.    BROOKS;    ASSISTANTS,    P.    R.   CHURCH,    8.    B.    HASKELL. 


The  work  of  the  agricultural  department  for  the  past  year 
has  closely  followed  the  lines  of  recent  years.  The  leading 
object  of  our  work  is,  by  long-continued  comparative  ex- 
periments, to  throw  light  upon  some  of  the  many  problems 
connected  with  the  use  of  manures  and  fertilizers.  The 
results  of  a  single  year  may  be  of  value  as  a  guide  to  prac- 
tice, but  it  is  important  to  know  concerning  any  given  sys- 
tem, not  alone  the  inmiediate  effect  upon  the  crop,  but  the 
ultimate  effect  upon  the  soil  as  well.  This  is  made  manifest 
only  by  continued  manuring  along  definite  lines.  Thus,  by 
long-continued  comparison  of  different  materials  which  may 
be  used  respectively  as  sources  of  any  given  plant  food 
element,  we  may  hope  to  determine  their  real  and  aver- 
age relative  value,  and,  by  suitable  rotation  of  crops,  their 
relative  suitability  also  for  different  plants.  By  continued 
experiment  along  definite  lines  in  successive  years  we  may 
hope,  moreover,  to  discover  the  relation  of  season  to  the 
fertilizer  efficiency  of  the  different  fertilizer  materials  under 
comparison.  With  definite  knowledge  concerning  immediate 
effect  upon  the  crop,  ultimate  effect  upon  the  soil  and  differ- 
ences in  effect  due  to  variations  in  seasons,  we  shall  be  in  a 
position  to  give  advice  of  value  both  to  the  farmer  seeking 
to  produce  crops  at  lowest  cost  and  to  the  fertilizer  manu- 
&ctureri  The  work  carried  on  in  the  department  during 
the  past  season  has  involved  the  care  of  244  field  plots  in 
our  various  fertilizer  and  variety  teste,  150  closed  plots 
and  245  pots  in  vegetation  experiments.  The  work  in  the 
closed  plots  and  the  vegetation  experiments  serve  as  valuable 
checks  upon  the  accuracy  of  field  work,  and  enable  us  to 
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extend  the  scope  of  our  investigations.  Besides  the  care 
for  all  this  work,  we  have  a  grass  garden  including  48 
species  and  7  varieties,  most  of  which  occupy  one  square 
rod  each.  Our  work  with  poultry  has  followed  the  general 
lines  of  investigation  of  earlier  years,  the  principal  subject 
under  investigation  being  the  relations  of  different  foods  and 
food  combinations  to  egg  production.  A  detailed  report  of 
results  obtained  will  be  at  this  time  presented  for  but  a 
small  number  of  the  experiments  in  progress. 

The  principal  subjects  of  inquiry  discussed,  and  the  more 
important  results,  very  briefly  stated,  are  as  follows  :  — 

I.  —  To  determine  the  relative  value  of  bamyurd  manure, 
nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood,  as 
sources  of  nitrogen.  The  crop  of  this  year  was  mixed  oats 
and  peas  for  hay ;  and,  on  the  basis  of  yield,  the  nitrogen- 
furnishing  materials  rank  in  the  following  order :  nitrate  of 
soda,  dried  blood,  sul&te  of  ammonia,  and  barnyard  manure. 
On  the  basis  of  increase,  as  compared  with  no-nitrogen 
plots,  taking  into  account  all  the  crops  grown  since  the  ex- 
periment began,  the  materials  rank  as  follows :  nitrate  of 
soda,  100  per  cent. ;  dried  blood,  68.72  per  cent. ;  sulfate 
of  ammonia,  60.78  per  cent. ;  barnyard  manure,  80.58  per 
cent. 

n.  — To  determine  the  relative  value  of  muriate  as  com- 
pared with  high-grade  sulfate  of  potash  for  field  crops.  The 
results  of  this  year  indicate  the  sulfitte  to  be  superior  to  the 
muriate  for  clover,  for  rhubarb,  and  for  blackberries. 

m.  —  To  determine  the  relative  value  of  different  potash 
salts  for  field  crops.  The  salts  under  comparison  are  high- 
grade  sulfate,  low-grade  sulfate,  kainite,  muriate,  nitrate, 
carbonate,  and  silicate.  The  crop  of  this  year  was  soy 
beans.  The  different  potash  salts  rank  in  the  following 
order :  carbonate,  high-grade  sulfate,  silicate,  nitrate,  muri- 
ate, low-grade  sulfate,  and  kainite.  The  crop  where  the 
latter  salt  was  used  was  by  far  the  poorest  in  the  field,  being 
much  lower  than  the  crop  of  the  plots  to  which  no  potash 
has  been  applied  for  the  past  eight  years. 

IV.  —  To  determine  the  relative  value  in  crop  production 
of  a  fertilizer  mixture  rich  in  potash,  as  compared  with  one 
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representing  the  average  of  special  corn  fertilizers  purchas- 
able in  our  markets.  The  crop  of  this  year  was  hay,  — 
mixed  timothy,  red-top  and  clovers.  The  crops  were  sub- 
stantially equal ;  but,  as  the  cost  of  fertilizers  is  lower  where 
the  fertilizer  richer  in  potash  is  used,  the  advantage  is  with 
that  combination  of  materials. 

V. — To  determine  the  relative  value  in  corn  and  hay 
production  of  a  moderate  application  of  manure  alone,  as 
compared  with  a  smaller  application  of  manure  used  in  com- 
bination with  160  pounds  of  high-grade  sulfate  of  potash 
per  acre.  The  crop  of  this  year  was  hay,  —  mixed  timothy, 
red-top  and  clovers.  The  larger  average  yield  was  pro- 
duced on  the  combination  of  manure  and  potash;  and,  as 
this  combination  costs  $G.40  less  per  acre  than  the  larger 
quantity  of  manure  alone,  the  advantage  in  favor  of  the  com- 
bination is  decisive. 

VI. — To  determine  which  is  better  economy,  to  spread 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  experi- 
ment occupies  five  pairs  of  plots.  The  spring  application 
gave  the  better  yield  in  all  cases,  but  the  difference  was  not 
suflSciently  large  to  cover  the  larger  cost  of  the  extra  han- 
dling involved  in  the  case  of  the  manure  spread  in  the  spring* 
The  winter  of  1904-05,  however,  was  exceptionally  favor- 
able to  good  results  from  application  at  that  season,  as  there 
was  little  or  no  wash  over  the  surface. 

VII.  —  To  determine  the  economic  result  of  using  in  rota- 
tion on  grass  lands  :  the  first  year,  barnyard  manure,  8,000 
pounds  per  acre ;  the  second  year,  wood  ashes,  1  ton  per 
acre ;  and  the  third  year,  bone  meal,  600,  and  muriate  of 
potash,  200,  pounds  per  acre.  The  average  yield  of  hay 
during  the  past  season,  all  three  systems  of  manuring  being 
represented,  on  a  total  area  of  about  9  acres,  is  at  the  rate 
of  about  4,840  pounds  of  hay  per  acre.  The  average  for  the 
thirteen  years  during  which  the  experiment  has  continued, 
1893-1905,  inclusive,  is  6,479  pounds. 

Vni. — To  determine  whether  the  application  of  nitrate 
of  soda  after  the  harvesting  of  the  first  crop  will  give  a  prof- 
itable increase  in  the  rowen  crop.     The  increases  produced 
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in  the  four  pairs  of  plots  under  comparison  were  relatively 
small  except  in  one  instance.  Nitrate  applied  at  the  rate  of 
250  pounds  per  acre  gave  an  apparent  increase  of  nearly  1 
ton  of  rowen,  which  is  considerably  more  than  sufficient  to 
cover  the  cost  of  the  nitrate. 

IX.  —  To  test  the  relative  value  for  the  production  of 
garden  crops  of  fertilizers  supplying  respectively  nitrogen 
and  potash,  when  used  with  manure.  The  nitrogen  fer- 
tilizers compared  are  dried  blood,  nitrate  of  soda  and  sulfate 
of  ammonia.  The  use  of  the  nitrate  is  attended  with  the 
greatest  profit.  On  the  basis  of  total  crops  produced,  the 
relative  standing  of  the  different  nitrogen  fertilizers  is :  for 
the  early  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
95.67  per  cent.  ;  sulfate  of  ammonia,  63.08  per  cent. ;  for 
the  late  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
98.77  per  cent.  ;  sulfate  of  ammonia,  79.52  per  cent.  * 

The  potash  salts  under  comparison  are  high-grade  sulfate 
and  muriate.  For  the  fifteen  years  the  relative  standing  of 
these  fertilizers  is :  for  the  early  crops,  sul&te  of  potash, 
100  per  cent. ;  muriate  of  potash,  94.66  per  cent.  ;  for  the 
late  crops,  sul&te  of  potash,  97.9  per  cent.  ;  muriate  of 
potash,  100  per  cent. 

X.  —  To  determine  whether  al&lfa  is  a  profitable  crop  in 
Massachusetts.  A  large  number  of  experiments  tried  during 
the  past  eight  or  ten  years  indicates  that  it  is  quite  doubtful 
whether  alfalfa  can  be  successfully  grown  under  our  climatic 
conditions. 

XI.  —  Comparison  of  different  feeds  and  feed  combinations 
furnishing  the  essential  nutrients  in  varying  propoitions  for 
laying  hens.  The  results  indicate  corn  to  have  superior 
merit  among  the  different  grains  for  the  production  of  eggs, 
considered  from  the  standpoint  both  of  total  number  and 
economy  of  production.  Rice  is  somewhat  superior  in  num- 
ber of  eggs  produced  to  corn,  but  the  cost  is  so  great  as  to 
render  its  use  inexpedient. 
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representing  the  average  of  special  corn  fertilizers  purchas- 
able in  our  markets.  The  crop  of  this  year  was  hay,  — 
mixed  timothy,  red-top  and  clovers.  The  crops  were  sub- 
stantially equal ;  but,  as  the  cost  of  fertilizers  is  lower  where 
the  fertilizer  richer  in  potash  is  used,  the  advantage  is  with 
that  combination  of  materials. 

V. — To  determine  the  relative  value  in  com  and  hay 
production  of  a  moderate  application  of  manure  alone,  as 
compared  with  a  smaller  application  of  manure  used  in  com- 
bination with  160  pounds  of  high-grade  sulfate  of  potash 
per  acre.  The  crop  of  this  year  was  hay,  —  mixed  timothy, 
red-top  and  clovers.  The  larger  average  yield  was  pro- 
duced on  the  combination  of  manure  and  potash;  and,  as 
this  combination  costs  $6.40  less  per  acre  than  the  larger 
quantity  of  manure  alone,  the  advantage  in  favor  of  the  com- 
bination is  decisive. 

VI.  —  To  determine  which  is  better  economy,  to  spread 
manure  as  hauled  from  the  stable  during  the  winter,  or  to 
place  in  a  large  heap  to  be  spread  in  spring.  This  experi- 
ment occupies  five  pairs  of  plots.  The  spring  application 
gave  the  better  yield  in  all  cases,  but  the  difference  was  not 
suflSciently  large  to  cover  the  larger  cost  of  the  extra  han- 
dling involved  in  the  case  of  the  manure  spread  in  the  spring. 
The  winter  of  1904-05,  however,  was  exceptionally  favor- 
able to  good  results  from  application  at  that  season,  as  there 
was  little  or  no  wash  over  the  sur&ce. 

Vn.  —  To  detennine  the  economic  result  of  using  in  rota- 
tion on  grass  lands  :  the  first  year,  barnyard  manure,  8,000 
pounds  per  acre ;  the  second  year,  wood  ashes,  1  ton  per 
acre ;  and  the  third  year,  bone  meal,  600,  and  muriate  of 
potash,  200,  pounds  per  acre.  The  average  yield  of  hay 
during  the  past  season,  all  three  systems  of  manuring  being 
represented,  on  a  total  area  of  about  9  acres,  is  at  the  rate 
of  about  4,840  pounds  of  hay  per  acre.  The  average  for  the 
thirteen  years  during  which  the  experiment  has  continued, 
1893-1905,  inclusive,  is  6,479  pounds. 

VHI. — To  determine  whether  the  application  of  nitrate 
of  soda  after  the  harvesting  of  the  first  crop  will  give  a  prof- 
itable increase  in  the  rowen  crop.     The  increases  produced 
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in  the  four  pairs  of  plots  under  comparison  were  relatively 
small  except  in  one  instance.  Nitrate  applied  at  the  rate  of 
250  pounds  per  acre  gave  an  apparent  increase  of  nearly  1 
ton  of  rowen,  which  is  considerably  more  than  sufficient  to 
cover  the  cost  of  the  nitrate. 

IX. — To  test  the  relative  value  for  the  production  of 
garden  crops  of  fertilizers  supplying  respectively  nitrogen 
and  potash,  when  used  with  manure.  The  nitrogen  fer- 
tilizers compared  are  dried  blood,  nitrate  of  soda  and  sulfate 
of  anmionia.  The  use  of  the  nitrate  is  attended  with  the 
greatest  profit.  On  the  basis  of  total  crops  produced,  the 
relative  standing  of  the  dilBferent  nitrogen  fertilizers  is :  for 
the  early  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
95.67  per  cent.  ;  sulfate  of  anmionia,  63.08  per  cent. ;  for 
the  late  crops,  nitrate  of  soda,  100  per  cent. ;  dried  blood, 
98.77  per  cent.  ;  sulfate  of  ammonia,  79.52  per  cent.  * 

The  potash  salts  under  comparison  are  high-grade  sulfate 
and  muriate.  For  the  fifteen  years  the  relative  standing  of 
these  fertilizers  is :  for  the  early  crops,  sulfate  of  potash, 
100  per  cent. ;  muriate  of  potash,  94.66  per  cent. ;  for  the 
late  crops,  sulfate  of  potash,  97.9  per  cent.  ;  muriate  of 
potash,  100  per  cent. 

X.  —  To  determine  whether  alfalfa  is  a  profitable  crop  in 
Massachusetts.  A  large  number  of  experiments  tried  during 
the  past  eight  or  ten  years  indicates  that  it  is  quite  doubtful 
whether  alfalfift  can  be  successfully  grown  under  our  climatic 
conditions. 

XI.  —  Comparison  of  different  feeds  and  feed  combinations 
furnishing  the  essential  nutrients  in  varying  propoi*tions  for 
laying  hens.  The  results  indicate  corn  to  have  superior 
merit  among  the  different  grains  for  the  production  of  eggs, 
considered  from  the  standpoint  both  of  total  number  and 
economy  of  production.  Rice  is  somewhat  superior  in  num- 
ber of  eggs  produced  to  corn,  but  the  cost  is  so  great  as  to 
render  its  use  inexpedient. 
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L  — Manures  axd  Febtilizbbs  fubnishino 

cx>MPARED.     (  Field  A. ) 

To  make  clear  the  plan  of  the  experiment,  which  is  con- 
tinuous, I  quote  from  the  seventeenth  annual  report :  — 

The  experiments  in  Field  A  have  two  principal  objects  in 
yiew:  first,  to  compare  the  efficiency  (as  measured  by  crop 
production)  of  a  few  standard  materials  which  may  be  used  on 
the  farm  as  sources  of  nitrogen ;  second,  to  determine  to  what 
extent  the  introduction  of  a  legume  will  render  the  application 
of  nitrogen  to  a  succeeding  crop  of  another  family  unneces- 
sary. The  field  includes  eleyen  plots  of  one-tenth  acre  each. 
A  full  description  of  the  plan  followed  will  be  found  in  the 
twelfth  annual  report  of  the  Hatch  Experiment  Station.  The 
materials  furnishing  nitrogen  under  comparison  are  barnyard 
manure,  nitrate  of  soda,  sulfate  of  ammonia  and  dried  blood. 
With  few  and  unimportant  exceptions,  each  plot  has  been 
manured  in  the  same  way  since  1890.  All  the  plots  annually 
receive  equal  and  liberal  amounts  of  materials  supplying  phos- 
phoric acid  and  potash.  Three  plots  in  the  field  have  had  no 
nitrogen  applied  to  them  since  1884;  the  materials  under  com- 
parison on  the  other  plots  in  the  field  are  applied  in  such 
quantities  as  to  furnish  nitrogen  at  the  rate  of  45  pounds  per 
acre  to  each.  Barnyard  manure  is  applied  to  one  plot,  nitrate 
of  soda  to  two,  sulfate  of  ammonia  to  three  and  dried  blood  to 
two  plots.  The  potash  applied  to  these  plots  is  supplied  in  the 
form  of  muriate  to  six  plots,  namely,  1,  3,  6,  7,  8  and  9.  It  is 
supplied  in  the  form  of  low-grade  sulfate  to  four  plots,  namely, 
2,  4,  5  and  10. 

The  crops  grown  in  this  experiment  previous  to  this  year 
in  the  order  of  their  succession  have  been :  oats,  rye,  soy 
beans,  oats,  soy  beans,  oats,  soy  beans,  oats,  oats,  clover, 
potatoes,  soy  beans,  potatoes,  soy  beans,  potatoes. 

The  condition  of  the  soil  of  this  field  during  the  last  year 
or  two  had  indicated  quite  clearly  that  it  would  be  benefited 
by  liming.  Freshly  water-slaked  lime  was  used.  It  was 
applied  by  the  use  of  Kemp's  manure  spreader,  adjusted 
with  a  view  to  applying  lime  as  closely  as  possible  at  the 
rate  of  1  ton  to  the  acre.     The  amount  actually  applied  to 
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l%o  ^^  ^^  2,395  pounds,  so  that  the  lime  was  used  in 
slightly  greater  quantity  than  intended.  The  work  of  the 
spreader  in  applying  lime  is  quite  satisfactory.  There  is  no 
difficulty  in  adjusting  it  to  apply  any  desired  amount  with 
substantial  accuracy.  Any  chance  that  the  amounts  applied 
to  the  different  plots  in  such  experiments  as  those  in  prog- 
ress on  Field  A  will  differ  is  avoided  by  driving  the  spreader 
in  applying  the  lime  the  full  length  of  the  field  across  the 
plots. 

The  crop  of  this  year  was  oats  and  peas.  The  lime  was 
applied  on  April  26,  and  plowed  in,  and  Canada  peas  at  the 
rate  of  1^  bushels  per  acre  were  sown  on  April  28,  and 
deeply  harrowed  in.  On  April  29  the  fertilizers  were  ap- 
plied, and  harrowed  in.  The  oats  were  of  the  Clydesdale 
variety.  They  were  sown  at  the  rate  of  1  bushel  to  the  acre 
on  May  1,  and  harrowed  in.  No  accidental  conditions  likely 
to  interfere  with  the  experiment  were  noted,  although  the 
rank  growth  on  the  plots  receiving  nitrogen  in  the  most 
highly  available  form  (nitrate  of  soda  and  sul&te  of  am- 
monia) resulted  in  considerable  lodging,  which  no  doubt 
decreased  the  yield  on  those  plots. 

The  rates  of  yield  on  the  several  plots  and  the  source  of 
nitrogen  on  each  are  shown  in  the  following  table  :  — 


Yield  of  OcUs  and  Peas  per  Acre. 

PloU. 

NmooBir  FssTiLmM  miD. 

Hay 
(Pounds). 

0.  . 

Barnyard  maonn* 

4,960 

1,.    . 
«. .    . 

8..        • 
4,.       . 
fi,.       . 
6,.        . 

7..        . 
8,.        . 

9,.        . 
10,  . 

Nitrate  of  Boda  (muriate  of  potash) 

Nitrate  of  soda  (sulfate  of  potash), 

Dried  blood  (mtuiate  of  potash), 

No  nitrogen  (sulfate  of  potash), 

Sulfate  of  ammonia  (sulfate  of  potash) 

Sulfate  of  ammonia  (muriate  of  potash), 

No  nitrogen  (muriate  of  potash), 

Sulfate  of  ammonia  (muriate  of  potash) 

No  nitrogen  (muriate  of  potash) 

Dried  blood  (sulfate  of  potash), 

6,900 
7,000 
6,700 
4,800 
6,6B0 
6,600 
4300 
6,900 
8,900 
6,500 
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It  will  be  noticed  that  the  yield  on  the  three  no-nitrogen 
plots  (4,7,9)  is  much  below  the  yield  obtained  on  any  of  the 
plots  where  fertilizers  supplying  nitrogen  were  used.  There 
was  a  fitir  proportion  of  peas  in  the  crop,  but,  in  spite  of  the 
fact  that  peas  are  usually  able  to  take  a  considerable  pro- 
portion of  their  nitrogen  from  the  air,  it  is  very  clear  that  it 
will  be  unwise,  in  the  case  of  a  mixed  crop  including  a  legume 
and  a  non-legume,  to  depend  to  any  great  extent  upon  this^ 
atmospheric  source  of  supply.  The  average  yield  of  the 
three  no-nitrogen  plots  was  at  the  rate  of  4,350  pounds  of 
hay  per  acre.  The  average  yield  of  the  nitrogen  plots  was. 
at  the  rate  of  6,400  pounds  per  acre.  Here  is  a  difference 
of  a  little  more  than  1  ton  per  acre,  which  is  &r  more  than 
sufficient  to  cover  the  cost,  $7.85,  of  the  amounts  in  which 
such  fertilizer  Avas  used.  It  will  be  noticed,  further,  that 
the  yield  on  the  plot  to  which  barnyard  manure  is  annually 
applied  is  much  below  that  on  even  the  poorest  plot  to  which 
a  nitrogen  fertilizer  was  applied.  The  manure  in  question 
was  put  on  at  the  time  of  preparing  the  soil  in  the  spring, 
and  evidently  the  nitrogen  it  contained  did  not  become  in 
large  degree  available  in  season  to  benefit  crops  making 
their  growth  so  early  in  the  growing  season  as  oats  and 
peas.  The  average  yields  of  this  year  on  the  several  fer- 
tilizers  are  shown  in  the  following  table  :  — 


FUTILIZBBa  UBCD. 


Hajr 
(Pounds). 


Ayesmge  of  the  no-nltrogen  plots  (4,  7,  9),     . 
Average  of  the  nitrate  of  soda  plots  (1,  2),  . 
Average  of  the  dried-blood  plots  (8, 10), 
Average  of  the  sulfate  of  ammonia  plots  (5,  6,  8), 


4,350 
6,960 
6,G0O 
6.383 


As  the  result  of  experiments  previous  to  this  year,  it  has 
been  found  that  the  materials  furnishing  nitrogen  have  pro- 
duced crops  in  the  following  relative  amounts  :  — 

Per  Gent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 96.02 

Dried  blood, 90.83 

Sulfate  of  ammonia,        .         .         .         .         .         .  88.62 

No  nitrogen, 72.11 
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Similar  averages  for  this  year  are  as  follows  :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 94.96 

Sulfate  of  ammonia, 91.84 

Barnyard  manure, 71.22 

No  nitrogen, 62.60 

Combining  the  results  showing  relative  standing  in  1905 
with  similar  figures  for  all  the  years  previous  to  1905,  the 
relative  standing  is  as  follows  :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 94.47 

Dried  blood 91.09 

Sulfate  of  ammonia, 88.83 

No  nitrogen,  .     ' 71.62 

The  figures  showing  relative  standing  of  the  different 
materials  iurnishing  nitrogen  as  compared  with  the  no- 
nitrogen  plots  so  far  given  are  based  upon  the  total  yield. 
K  we  compare  the  different  materials  used  as  sources  of 
nitrogen  on  the  basis  of  increase  in  crop  rather  than  on  the 
basis  of  total  product,  they  rank  to  date  for  the  entire  period 
of  the  experiment,  1890  to  1905,  inclusive,  as  follows  :  — 

Relative  Increases  in  Yields  (Average  for  the  Sixteen  Years). 

Per  Cent. 

Nitrate  of  soda, 100.00 

Barnyard  manure, 80.58 

Dried  blood, 68.72 

Sulfate  of  ammonia,        .         .         .         .         .  60.78 

Whatever  the  method  of  comparison,  the  superiority  of 
the  results  obtained  from  the  use  of  nitrate  of  soda  is  very 
apparent.  In  estimating  the  significance  of  the  figures,  the 
fisict  must  not  be  lost  sight  of  that  the  four  different  materials, 
nitrate,  dried  blood,  sulfate  of  ammonia  and  barnyard  manure, 
ai*e  applied  in  this  experiment  in  amounts  furnishing  precisely 
equal  quantities  of  nitrogen  to  each  plot  where  they  are  used. 
At  current  prices,  a  pound  of  nitrogen  can  be  purchased  at 
lower  cost  in  nitrate  of  soda  than  in  almost  any  other  ma- 
terial ;  and  the  advisability,  therefore,  of  depending  largely 
upon  the  nitrate  as  a  means  of  supplying  the  important 
element  nitrogen,  becomes  strikingly  evident. 
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n.  —  The  Relative  Value  of  Muriate  and  High-grade 

Sulfate  of  Potash.     (Field  B.) 

This  experiment,  which  has  been  in  progress  since  1892, 
was  designed  to  test  the  relative  value  of  muriate  and  high- 
grade  sulfate  of  potash  used  continuously  upon  the  same 
soil.  These  salts  since  1900  have  been  annually  applied  at 
the  rate  of  250  pounds  each  per  acre.  There  are  ten  plots 
in  the  field,  each  containing  about  ^  of  an  acre.  Five  of 
these  receive  muriate  of  potash,  and  these  plots  alternate 
with  the  same  number  of  plots  which  are  yearly  manured 
with  sulfate  of  potash.  Each  plot  in  the  field  is  manured 
annually  with  fine-ground  bone  at  the  rate  of  600  pounds 
per  acre.  The  crops  grown  in  this  field  this  year  have  in- 
cluded soy  beans,  celery,  asparagus,  rhubarb,  raspberries, 
blackberries  and  clovers.  The  yields  of  the  three  crops, 
asparagus,  raspberries  and  blackberries,  have  been  small, 
and  the  differences  in  the  results  on  the  different  potash 
salts  did  not  appear  to  be  sufficient  to  be  of  much  signifi- 
cance. There  was,  however,  a  very  marked  difference  in 
the  extent  to  which  the  blackberrv  bushes  on  the  two  potash 
salts  winter-killed.  Those  on  the  plot  which  has  annually 
received  an  application  of  sul&te  of  potash  were  killed  back 
much  less  seriously  than  the  bushes  on  the  muriate  of  potash 
plot.  There  was  a  marked  difference  in  the  growth  of  the 
celery  on  the  two  potash  salts,  that  on  the  muriate  being 
much  better  than  that  on  the  sulfate.  This  feict  is  reported 
at  this  time  without  comment,  as  it  seems  to  the  writer 
probable  that  some  accidental  cause,  not  connected  directly 
with  the  system  of  manuring,  unfavorably  influenced  the 
growth  on  the  poorer  plot.  Six  plots  in  the  field  have  been 
in  clover  during  the  past  year.  All  of  these  plots  were 
sown  to  clover  in  the  late  summer  of  1904,  one  pair  of  plots 
each  (muriate  and  sul&te)  with  Alsike,  Medium  and  Mam- 
moth clovers.  The  clover  on  all  plots  germinated  well,  but 
early  showed  a  very  unhealthy  condition  on  the  plots  occu- 
pied both  by  the  Medium  and  Mammoth  red  clovers.  The 
young  plants  early  turned  yellow  and  gradually  disappeared. 
So  poor  was  the  condition  of  these  varieties  of  clover  this 
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spring  that  it  was  decided  to  plow  them  up.  The  unhealthy 
condition  is  thought  to  have  been  connected  with  a  deficiency 
of  lime  in  the  soil,  and  these  plots  accordingly  received  an 
application  of  freshly  slaked  lime  at  the  rate  of  about  1  ton 
to  the  acre.  They  were  then  plowed  and  reseeded  to  the 
same  varieties  of  clover.  The  crops  were  cut  on  August  11, 
but,  being  much  mixed  with  weeds,  as  was  to  be  expected 
in  the  case  of  spring-sown  clover,  the  product  was  not 
weighed.  The  Alsike  clover  upon  the  plots  sown  in  the 
summer  of  1904  gave  one  fair  crop. 

The  yield  on  the  muriate  was  at  the  rate  of  3,986  pounds 
per  acre ;  on  the  sulfate,  4,000  pounds.  These  figures  do 
not  accurately  indicate  the  relative  condition  of  the  clover, 
for  the  growth  on  both  plots  was  somewhat  mixed  with  other 
grasses,  which  were  much  more  abundant  on  the  muriate  of 
potash  than  on  the  sulfate,  where  the  clover  was  very  clearly 
much  superior  to  that  on  the  other  plot.  The  rhubarb  on 
both  potash  salts  gave  a  heavy  growth.  The  rates  of  yield 
per  acre  were  as  follows  :  — 

Muriate  v.  High-grade  Sulfate  of  Potash  {Rhubarb) .  —  Yields  per  Acre 

(Pounds) . 


Fbbtilubbss  ubid.  Btelka.  Lmtvs. 


Mnilate  of  potash 23,148  19,249 

Sulfate  of  polAsh, 28,729  20^44 

These  yields  are  much  heavier  than  last  year,  as  the 
rhubarb  is  now  more  fiiUy  established,  and  the  difierence  in 
favor  of  the  sulfate  of  potash  is  still  greater  than  previously. 

in.  —  Comparison  of  Different  Potash  Salts  for 

Field  Crops.     (Field  G.) 

This  experiment  for  comparison  of  different  potash  salts  was 
begun  in  1898.  The  field  contains  forty  plots,  of  about  one- 
fortieth  of  an  acre  each.  The  plots  are  fertilized  in  five  series 
of  eight  plots  each,  each  series  including  a  no-potash  plot  and 
one  plot  for  each  of  the  potash  salts  under  comparison.  Those 
salts  are  kainite,  high-grade  sulf ate,  low-grade  sulfate,  muriate. 
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nitrate,  carbonate  and  silicate.  Each  is  applied  annually  to  the 
same  plot,  and  all  are  used  in  such  amounts  as  to  furnish  equal 
potash  to  each  plot.  In  the  quantities  employed  the  different 
salts  supply  annually  actual  potash  at  the  rate  of  165  pounds 
per  acre.  All  plots  are  equally  manured  with  materials  furnish- 
ing fairly  liberal  amounts  of  nitrogen  and  phosphoric  acid.* 

The  crops  grown  in  this  experiment  since  1898  in  order  of 
succession  up  to  the  present  year  have  been  :  — 

1898.  Mediam  Green  soy  beans. 

1899.  Potatoes. 

1900.  Plots  1-8,  cabbage ;  9-24,  Medium  Green  soy  beans ;  26-40. 

cow  peas. 

1901.  1-8,  wheat;  9-40,  com. 

1902.  Clover. 

1903.  Clover. 

1904.  1-16,  cabbage;  17-40,  com. 

1905.  Soy  beans. 

The  results  with  the  crops  of  last  year,  cabbages  and  corn, 
were  rather  indecisive,  and  were  not  reported  in  detail. 
The  most  striking  observation  in  connection  with  the  results 
of  last  year  was  the  relatively  low  yields  on  the  silicate  of 
potash  and  the  relatively  high  yields  on  the  nitrate  and  car- 
bonate. The  crop  in  1905  was  the  Medium  Green  soy  bean. 
The  season  was  favorable  to  the  crop,  which,  with  one  ex- 
ception, to  be  presently  noted,  appeared  to  be  affected  by  no 
disturbing  accidental  conditions.  A  circular  area,  extending 
entirely  across  Plot  10  and  a  short  distance  into  both  plots 
9  and  11,  was  early  affected  by  some  unknown  cause,  which 
within  a  relatively  short  time  resulted  in  the  death  of  the 
plants  growing  there.  It  is  estimated  that  the  total  number 
of  plants  in  Plot  10  thus  destroyed  was  from  one-quarter  to 
one-third  of  the  total  number  of  plants  in  the  plot.  The 
proportion  of  plants  destroyed  in  plots  9  and  11  was  rel- 
atively small. 

At  a  period  very  early  in  the  growth  of  the  crop  it  was 
noticed  that  the  leaves  on  all  the  plots  to  which  kainite  is 
applied  as  a  fertilizer  were  abnormal.     Practically  all  the 
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leaves  on  plants  on  these  plots  early  became  very  much 
crinkled.  They  were  smaller  than  normal  leaves,  and  there 
were  numerous  areas  near  the  margins  of  some  of  the  leaves 
where  the  tissues  died.  This  appearance  was  repeated  with 
such  perfect  regularity  on  each  one  of  the  plots  (2,  10,  18, 
26,  34)  to  which  kainite  was  applied  that  it  is  impossible 
to .  doubt  that  the  effect  was  due  to  constituents  found  in 
this  fertilizer.  It  was  clearly  physiological  in  its  origin. 
Whether  due  to  the  large  amounts  of  chlorides  contained  in 
the  kainite  applied  to  these  plots  we  are  not  at  present  cer- 
tain ;  but,  in  view  of  the  fact  that  potassium  chloride  has  in 
a  number  of  instances  been  shown  to  be  distinctly  inferior  as 
a  source  of  potash  for  soy  beans  in  comparison  with  other 
salts  in  our  experiments,  it  seems  probable  that  such  was  the 
case.  The  potash  salts  used  on  the  different  plots  and  the 
rates  of  yield  of  beans  per  acre  are  shown  in  the  following 

table :  — 

Yields  per  Acre, 


Plots 


Potash  Salt. 


(Bushels). 


Strsw 
(Pounds). 


1. 
2. 

7. 

8, 

». 
10, 

11. 
1«, 
13. 

16, 
17, 
18, 

19, 
SO, 


No  potash,  . 
Kainite, 

Hlgph-grade  sulfate, 
Low-grade  sulfate. 
Muriate, 
Nitrate, 
Carbonate,  . 
Silicate, 
No  potash,  . 
Kainite, 

High-grade  sulfate, 
Low-grade  sulfate. 
Muriate, 
Nitrate, 
Carbonate, . 
Silicate, 
No  potash,  . 
Kainite, 

High-grade  sulfate, 
Low-grade  sulfate. 


24.14 

iB.es 

86.90 
25.17 
22.41 
24.14 
82.41 
22.07 
18.79 
11.88 
21.04 
22.42 
22.07 
25.87 
28.28 
26.90 
24.88 
17.24 
26.02 
24.14 


2,120 
1,210 
2,000 
1,800 
1,640 
1,900 
2,280 
1,540 
1,400 
1,600 
2,000 
2,280 
2,240 
2,800 
2,700 
2.740 
2,880 
1,540 
1,940 
1,760 
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Yields  per  Acre  —  Concluded. 


Plots. 


Potash  Salt. 

Mnrtate,      .... 

Nitrate 

Carbonate, .... 
Silicate,      .... 

No  potash 

Kalnite,       .... 
Hlgh.grade  sulfate,  . 
Low-grade  sulfate,  . 
Muriate,      .... 
Nitrate,       .... 
Carbonate, 

Silicate,  .... 
No  potash,  .... 
Kainlte,  .... 
High-grade  sulfate,  . 
Low-grade  sulfate,  . 
Muriate,  .... 
Nitrate,  .... 
Carbonate, .... 
Silicate 


Beans 
(Bushels). 


Straw 
(Pounds). 


81. 
22. 

23, 
M. 
25. 
26, 
«7, 
28, 
89, 
«0, 

81. 
82, 
83, 
84, 
86. 
86. 
87. 
S8, 
89. 
40. 


80.69 
96.21 
26.90 
26.21 
22.41 
19  81 
81  72 
26.87 
24.48 
16.86 
96.56 
28.19 
28.46 
18.96 
24.14 
16.21 
16.62 
24.88 
24.14 
28.62 


1.820 
2,160 
2,260 
2,080 
1,780 
1,240 
2,060 
1,760 
1,900 
1,240 
1,960 
1,600 
1.800 
1.160 
1.820 
960 
1,040 
2,020 
2,240 
2,160 


The  influence  of  the  different  potash  salts  is  somewhat 
more  clearly  brought  out  by  the  table  below,  which  gives  the 
average  results  for  each  of  the  potash  salts  employed  :  — 


Soy  Beans,  — Average  Yield  per  Acre, 


Potash  Salt. 

Beans 
(Bushels). 

Straw 
(Pounds). 

No  potash  (plots  1,  9, 17,  26.  88) 

Kainlte  (plots  2, 10,18,26,84) 

High-grade  sulfate  (plots  8, 11, 19,  27, 86), 
Low-grade  sulfate  (plots  4. 12.  20.  28. 86). 

Muriate  (plots  6, 18,  21,  29,87), 

Nitrate(plots6. 14,  22,80.88), 

Carbonate  (plots  7, 16.28.81.89). 

Silicate  (plots  8, 16.24.32,40), 

22.72 
16.96 
26.86 
22.76 
28.08 
28.88 
27.86 
26.40 

1,886 
1,880 
1,984 
1,712 
1,728 
2,0S6 
2,288 
2,024 
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It  will  be  noticed  that  the  average  rate  of  yield  on  all 
plots  to  which  potash  salts  are  applied,  with  the  exception 
of  those  where  kainite  is  the  source  of  potash,  is  greater 
than  on  the  no-potash  plots.  The  average  yield  on  the 
kainite,  on  the  other  hand,  is  much  below  the  average  on  the 
no-potash  plots.  Examination  of  the  longer  table  shows 
that  this  inferiority  of  kainite  was  constant  for  each  of  the 
five  plots.  Such  examination  also  shows  that  the  variation 
in  relative  standing  of  the  plots  where  each  of  the  different 
potash  salts  was  used  is  fairly  constant  for  each.  The  most 
marked  exception  to  this  rule  is  found  in  the  case  of  plots 
30,  36  and  37,  where  the  yields  are  lower  than  on  other 
plots  receiving  the  same  potash  salts.  This  inferiority  on 
these  plots  appears  to  have  been  due  to  the  fact  that  the 
stand  of  plants  in  them  was  too  thin.  A  count  indicates 
that  the  average  number  of  plants  in  a  row  in  this  field  is 
about  120 ;  in  Plot  30  it  was  about  95  ;  in  plots  36  and  37 
about  45.  The  potash  salt  giving  the  highest  yield  in  this 
experiment  is  the  carbonate,  followed  closely  by  the  high- 
grade  sulfate  and  silicate.  The  potash  salts,  other  than 
kainite,  containing  chlorine  (low-grade  sulfate  and  muriate), 
give  yields  considerably  lower.  As  neither  the  carbonate 
nor  the  silicate  of  potash  is  commonly  found  in  our  markets, 
these  having  been  manufactured  in  the  first  instance  as  ferti- 
lizers for  tobacco,  the  practical  lesson  to  be  drawn  from  the 
experiment  is  that  for  the  soy  bean  it  is  much  safer  to  depend 
upon  the  high-grade  sulfate  as  a  source  of  the  needed  potash 
than  to  use  any  of  the  potash  salts  containing  chlorine. 
Neither  the  carbonate  nor  the  silicate,  even  if  available, 
would  be  preferable  to  the  high-grade  sulfate,  as  the  cost 
per  unit  of  potash  is  much  greater  than  with  sulfate.  The 
result  of  the  past  season  is  in  agreement  with  results  obtained 
with  this  crop  in  a  considerable  number  of  earlier  experi- 
ments, and  it  seems  impossible  to  doubt  the  validity  of  the 
conclusion  above  stated.  The  advice,  therefore,  is  most 
strongly  given,  that,  on  all  soils  at  leaat  with  good  retentive 
qualities  and  moisture,  the  sulfate  of  potash  should  generally 
be  preferred  to  muriate  or  kainite,  not  only  for  soy  beans,  but 
for  clovers  and  with  little  doubt  for  all  other  legumes  as  well. 


138  HATCH  EXPEKIMENT   STATION.         [Jan. 

IV.  —  Special  Fertilizer  v.  Fertilizer  Kicher  in 

Potash. 

This  experiment  has  been  in  progress  since  1891.  It 
occupies  an  acre  of  ground,  divided  into  four  equal  plots. 
The  crop  from  1891  to  1896,  inclusive,  was  com ;  in  1897 
and  1898  the  crop  was  mixed  grass  and  clover ;  in  1899  and 
1900  it  was  corn;  in  1901  and  1902,  grass  and  clover;  in 
1903  and  1904,  corn.  The  land  was  seeded  in  the  corn  in 
late  summer,  1904.  The  crop  harvested  this  year  is  hay,  — 
mixed  timothy,  red-top  and  clover.  The  object  in  this  ex- 
periment is  to  test  the  question  whether  the  special  com 
fertilizers  offered  in  our  markets  are  of  such  composition  as 
is  best  suited  for  the  production  in  rotation  of  com  and 
mixed  hay.  The  plots  are  numbered  from  1  to  4.  Plots  1 
and  3  yearly  receive  an  application  of  fertilizers  furnishing 
the  same  amount  of  nitrogen,  phosphoric  acid  and  potash  as 
would  be  furnished  by  1,800  pounds  of  fertilizer  of  the  com- 
position of  the  average  of  the  special  corn  fertilizers  analyzed 
at  this  station.  This  average  has  changed  but  little  during 
recent  years,  and  in  1899,  since  which  date  we  have  made 
no  change  in  the  kinds  and  amounts  of  fertilizers  used,  was 
as  follows :  — 

Per  Cent. 

Nitrogen, 2.37 

Phosphoric  acid, 10.00 

Potash,    .........  4.30 

The  fertilizers  used  on  plots  2  and  4  are  substantially  the 
same  in  amount  and  kind  as  recommended  in  Bulletin  No.  58 
of  this  station  for  corn  on  soils  poor  in  organic  matter. 
The  essential  difference  in  composition  between  the  fertilizer 
mixtures  under  comparison  is  tliat  the  mixture  used  on 
plots  2  and  4  is  richer  in  potash  and  much  poorer  in  phos- 
phoric acid  than  the  mixture  representing  the  average  market 
corn  fertilizei's.  The  fertilizers  applied  to  the  several  plots 
are  shown  below  :  — 
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Fkstilizsbs  ubsd. 

Plota  1  and  3 
(Founds  Each). 

Plots  2  and  4 
(Pounds  Each). 

Nltrale  of  soda, 

Dried  blood,      . 

Dry  ground  flsh 

Acid  phosphate, 

Muriate  of  potash,    ....... 

80.0 
80.0 
87.5 
278.0 
87.5 

60.0 

60.0 
50.0 
62.5 

The  following  tables  show  rates  of  yields  per  acre  of  both 
hay  and  rowen  on  the  several  plots,  and  the  averages  for  the 
two  systems  of  manuring :  — 

Yields  per  Acre  (^Pounds) . 


Plots. 


Hay. 


Plot  1  (lesser  potash),  . 
Plot  2  (richer  In  potash) , 
Plot  8  (lesser  potash) ,  . 
Plot  4  (richer  In  potash). 


8,9fi0 
8,900 
8,720 
3,720 


Rowen. 


240 

sao 

400 
800 


Average  Yields  per  Acre  (^Pounds) . 


Plots. 

Hay. 

Rowen. 

Plot  1  and  3  (lesser  potash) 

Plots  2  and  4  (richer  In  potash), 

8,840 
8,810 

820 
880 

It  will  be  noticed  that  the  yields  under  the  two  systems 
of  manuring,  both  in  hay  and  rowen,  are  substantially  equal. 
At  current  prices,  the  cost  per  acre  of  the  fertilizers  used  on 
plots  2  and  4  is  about  $5  less  than  the  cost  of  the  materials 
used  on  plots  1  and  3.  As  we  have  secured  equal  crops  at 
a  materially  lower  price,  the  advantage  is  clearly  with  the 
fertilizer  combination  richer  in  potash. 

V. — Manure  alone  v.  Manure  and  Potash. 

By  way  of  description  of  this  experiment,  I  cannot  do 
better  than  to  quote  from  the  seventeenth  annual  report :  — 

These  experiments,  which  have  for  their  object  to  show  the 
relative  value  as  indicated  by  crop  production  of  an  average 
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application  of  manure  used  alone,  as  compared  with  a  smaller 
application  of  manure  used  in  connection  with  a  potash  salt, 
were  begun  in  1890.  The  field  used  is  level,  and  the  soil  of 
comparatively  even  quality.  It  is  divided  into  four  quarter- 
acre  plots.  The  crop  grown  during  the  years  1890  to  1896, 
1899  and  1900,  1903  and  1904,  has  been  com.  In  1897  and 
1898,  and  again  in  1901  and  1902,  the  crop  was  mixed  grass  and 
clover.  Where  manure  is  used  alone,  it  is  applied  at  the  rate 
of  6  cords  per  acre.  Where  manure  is  used  with  potash,  the 
rates  of  application  are :  manure,  4  cords ;  high-grade  sulfate 
of  potash,  160  pounds  per  acre.  Manure  alone  is  applied  to 
plots  1  and  3;  the  lesser  quantity  of  manure  and  high-grade 
sulfate  of  potash  to  plots  2  and  4.  Estimating  the  manure 
alone  as  costing  $5  per  cord,  applied  to  the  land,  the  money 
difference  in  the  cost  of  the  materials  applied  is  at  the  rate  of 
$6.40  per  acre,  the  manure  and  potash  costing  that  amount 
less  than  the  larger  quantity  of  manure  alone. 

Mixed  timothy,  red-top  and  clover  was  sown  in  late 
summer  in  the  standing  corn  of  last  year.  The  follovring 
tables  show  the  rates  of  yield  on  the  several  plots  and  the 
averages  under  the  two  systems  of  manuring :  — 

Yields  per  Acre,  1903  {Pounds), 


Plots. 


Bowen. 


Plot  1  (manure  aloDe),  . 
Plot  2  (manure  and  potash), 
Plots  (manure alone),  . 
Plot  4  (manure  and  potash), 


1,840 
l,iOO 
1,7« 
1,640 


Average  Yields  per  Acre  {Pounds) . 


Plots. 

Hay. 

Rowen.' 

Plots  land  3  (manure  alone), 

Plots  2  and  4  (manure  and  potash), 

6,420 
7,200 

1,780 
1,420 

It  will  be  noticed  that  the  average  yield  on  the  two  plots 
receiving  the  smaller  quantity  of  manure  and  potash  is  some- 
what greater  than  on  the  other  two  plots.     Since  this  com- 
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bination  (4  cords  of  manure  and  160  pounds  muriate  of 
potash)  costs  $6.40  per  acre  less  than  the  6  cords  of  manure, 
the  advantage  is  decisively  in  favor  of  the  combination. 

VI.  —  Experiment  in  the  Application  of  Manure. 

This  experiment  was  begun  in  1899,  and  is  to  be  continued 
for  a  series  of  years.  It  is  designed  to  throw  light  upon  the 
question  as  to  whether  it  is  economically  good  policy  to 
spread  manure  during  the  late  &11  and  w^inter  and  allow  it  to 
remain  on  the  surface  until  spring  before  plowing  under. 
This  method  of  application  is  compared  with  the  plan  of 
hauling  manure  from  the  stable  to  the  field  during  the  winter 
and  putting  it  into  large  compact  heaps,  from  which  it  is 
hauled  and  spread  just  before  plowing  in  spring.  The  field 
in  which  this  experiment  is  tried  slopes  moderately  to  the 
west.  In  further  description  I  quote  from  the  seventeenth 
annual  report :  — 

To  insure  even  quality  of  the  manure  used  in  the  two  systems, 
it  is  our  practice  to  manure  two  plots  at  one  time,  putting  the 
loads  of  manure  as  hauled  to  the  field  alternately  upon  the  two, 
in  the  one  case  spreading,  but  in  the  other  putting  a  sufficient 
number  of  loads  to  provide  for  the  entire  plot  into  one  large 
heap.  We  are  uaing  in  this  experiment  five  large  plots,  each 
of  which  is  subdivided  into  two  subplots.  For  one  of  these 
subplots  the  manure  is  spread  when  hauled  out,  for  the  other  it 
is  put  into  a  large  heap.  The  area  of  these  subplots  is  about 
one-quarter  of  an  acre,  and  to  each  the  amount  of  manure  ap- 
plied is  11,096  pounds.  The  manure  from  well-fed  milch  cows 
is  used  upon  eight  subplots,  and  horse  manure  on  two.  The 
manure  used  in  this  experiment  is  applied  at  different  dates 
during  the  winter,  our  practice  being  to  allow  the  manure  to 
accumulate  in  the  pits  from  which  it  is  taken  until  there  is  a 
sufficient  quantity  for  at  least  two  subplots.  The  condition  of 
the  soil  at  the  time  of  application  and  the  nature  of  the  weather 
which  follows  must  necessarily  differ  in  the  different  experi- 
ments; and  these  differences,  together  with  the  difference  in 
the  dates  of  application  above  referred  to,  no  doubt  in  a  measure 
account  for  the  variation  in  the  results  of  the  two  systems 
noticed  on  the  different  plots. 
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The  crop  raised  in  this  field  last  year  was  mixed  com  and 
soy  beans  for  ensilage.  After  the  harvest  of  this  crop  the 
field  was  well  harrowed  and  sown  to  rye.  This  crop,  which 
was  intended  for  cover,  germinated  but  poorly  and  made 
only  a  feeble  growth.  The  crop  of  1905  was  com, — a 
number  of  different  varieties  received  for  comparison  from 
the  United  States  Depailment  of  Agriculture,  and  Sibley's 
Pride  of  the  North  of  our  own  growing.  These  varieties 
were  so  aiTanged  that  each  plot  and  subplot  had  equal  areas 
of  each.  The  soil  was  thoroughly  prepared  by  plowing  and 
harrowing,  and  the  seed  was  sown  on  May  19.  Soil  and 
seasonal  conditions  were  fevorable,  and  the  growth  was 
uninfluenced,  so  far  as  could  be  recognized,  by  accidental 
conditions.  A  number  of  varieties  sown  showed  relatively 
low  productive  capacity,  and  the  final  yield  was  lower  than 
is  usual  in  this  section  on  well-manured  land  of  similar 
quality.  The  rates  of  yield  per  acre  and  the  relative  stand- 
ing of  the  several  plots  are  shown  in  the  following  tables  :  — 

Com  and  Stover,  —  Actual  Yields  (Rates  per  Acre). 


Plots. 

NosTH  Halv,  Wihtsb 
Application. 

South  Half,  Spbhto 
Application. 

Stover 
(Poonda). 

Hard  Com 
(Bushels). 

Soft  Corn 
(Bushels). 

Stover 
(Pounds). 

Hard  Com 
(Bushels). 

Soft  Cora 
(Bushels). 

1,      .        .        . 

7,347 

81.51 

3.21 

7,862 

32.16 

2.45 

2.       .        .        . 

7,100 

26.96 

2.99 

7,768 

32.08 

4.00 

3.       .        .        . 

6,806 

22.13 

4.36 

7,713 

27.25 

3.68 

4,       .        .        . 

7,447 

24.44 

3.06 

8,809 

29.20 

2.85 

6.       .        .        . 

7.637 

30.46 

2.34 

8,Oi26 

S2.4S 

2.31 

Corn  and  Siover.  — ReUUive  Yields  {Per  Cent.). 


Plots. 


1» 
2. 
8. 

5, 


NosTH  Halp,  Wintbb 
Application. 


Stover. 


Hard  Com. 


100 
100 
100 
100 
100 


100 
100 
100 
100 
100 


South  Halp,  8pbin« 
Applioatioh. 


Stover. 


107.0 
106.6 
113.3 
111.6 
105.1 


Hard  Cora. 


102.1 
12S.6 
123.1 
119.5 
106.4 
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It  will  be  noticed  that  in  every  instance  spring  manuring 
has  given  a  larger  yield  both  of  stover  and  of  hard  corn 
than  winter  application.  This  result  is  in  general  agree- 
ment with  those  of  earlier  years,  but  the  differences  as  indi- 
cated by  the  relative  yields  are  comparatively  small.  The 
winter  of  1904  and  1905  was  characterized  by  uniform 
temperatures,  fairly  deep  and  continuous  snow  cover  and 
absence  of  thaws.  Such  conditions  are  of  course  favorable 
to  winter  application,  and  the  above-mentioned  peculiarities 
of  season  perhaps  account  for  the  smaller  relative  differences 
in  yield  this  year. 

The  system  of  manuring  designated  as  spring  application 
involves,  as  will  have  been  noticed  by  the  reader,  twice 
handling,  while  in  winter  application  the  manure  is  handled 
but  once.  Spring  application,  therefore,  costs  more  than 
winter  application.  As  the  result  of  our  experience,  we 
estimate  the  money  difference  to  amount  to  $4.80  per  acre. 
The  average  difference  in  the  value  of  crops  this  year  in 
favor  of  spring  application,  estimating  stover  to  be  worth 
$5  per  ton  and  the  corn  as  husked  50  cents  per  bushel, 
amounts  to  only  $3.49  per  acre,  —  a  sum  insuflScient  to 
cover  the  increased  cost  of  spring  application.  Even  on 
Plot  3,  where  the  difference  in  favor  of  spring  application  is 
greatest,  the  money  difference  in  value  of  the  crops  on  the 
same  basis  as  before  is  only  $4.81,  which  barely  covers  the 
increased  cost  of  application.  The  results  for  this  season, 
therefore,  economically  considered,  indicate  that  spreading 
the  manure  as  taken  from  the  stable  in  the  fall  or  winter  is 
to  be  preferred. 

Vn.  —  Experiment  in  manuring  Grass  Land. 

The  plan  of  this  experiment,  which  has  continued  now  for 
thirteen  years,  will  be  made  clear  by  quoting  from  the  six- 
teenth annual  report :  — 

In  this  experiment,  which  has  continued  since  1893,  the  pur- 
pose is  to  test  a  system  of  using  manures  in  rotation  for  the 
production  of  grass.  The  area  used  in  the  experiment  is  about 
9  acres.  It  is  divided  into  three  approximately  equal  plots. 
The  plan  is  to  apply  to  each  plot  one  year  barnyard  manure. 
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the  next  year  wood  ashes,  and  the  third  year  fine-ground  bone 
and  muriate  of  potash.  As  we  have  three  plots,  the  system  of 
manuring  has  been  so  arranged  that  every  year  we  have  a  plot 
illustrating  the  results  of  each  of  the  applications  under  trial. 
The  rates  at  which  the  several  manures  are  employed  are  as 
follows:  barnyard  manure,  8  tons;  wood  ashes,  1  ton;  ground 
bone,  600  pounds;  and  muriate  of  potash,  200  pounds,  per 
acre.  The  manure  is  always  applied  in  the  fall;  ashes  and  the 
bone  and  potash  in  early  spring. 

The  past  season  has  been  rather  unfiskYorable  for  the  pro- 
duction of  large  yields  of  hay,  as  there  was  a  considerable 
deficiency  in  both  spring  and  sununer  rainfall.  The  yields 
of  hay  and  rowen  and  the  total  yields  for  each  system  of 
manuring  were  at  the  following  rates  per  acre  :  — 


FSETCLIZSRS  VtMD. 


H»y 
(Pounds). 


Rowen 
(Pounds). 


Totals 
(Pounds). 


Barnyard  manure, 
Bone  and  potash, 
Wood  ashes,     . 


8,788 
8,826 
8,816 


1,210 
1,249 
1.047 


4,948 
4,573 
4,863 


The  average  yield  of  the  entire  area  this  year  was  4,840 
pounds  per  acre.  The  average  yield  of  the  entire  area  from 
1893  to  1904,  inclusive,  has  been  6,718  pounds  per  acre. 
The  average  yield  from  1893  to  1905,  inclusive,  has  been 
6,479  pounds  per  acre.  The  average  yields  under  the 
different  systems  of  top-dressing  have  been  as  follows  :  — 


When  top-dressed  with  manure. 
When  top-dressed  with  wood  ashes,    . 
When  top-dressed  with  bone  and  potash. 


Pounds  per  Acre. 

.  6,866 
.  6,193 
.     6,524 


It  will  be  noticed  that  the  average  yields  of  the  entire 
area  for  this  year  are  much  below  similar  averages  for  the 
period. 

VIII.  —  Nitrate  of  Soda  for  Rowen. 

For  the  past  five  years  we  have  been  experimenting  in 
one  of  our  fields  for  the  purpose  of  determining  whether 
nitrate  of  soda  applied  soon  after  the  first  crop  is  cut  will 
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give  a  profitable  increase  in  the  rowen  crop.  The  field  where 
this  experiment  has  been  tried  was  seeded  to  pure  timothy 
in  the  fall  of  1897.  The  growth  is  now  considerably  mixed 
with  clover,  which  has  been  gradually  coming  in.  The 
whole  field  is  uniformly  fertilized  for  the  first  crop.  The 
materials  applied  are  usually  put  on  in  early  spring  at  the 
following  rates  per  acre  :  nitrate  of  soda,  150  pounds ;  muri- 
ate of  potash,  200  pounds ;  fine-ground  bone,  400  pounds. 
This  application  usually  gives  us  a  good  crop.  The  area 
of  the  field  is  a  little  more  than  3  acres.  The  rate  of  yield 
in  the  first  crop  this  year  was  4,471  pounds  of  well-cured 
hay  per  acre.  In  this  field  eight  equal  plots,  containing 
almost  exactly  ^  acre  each,  have  been  laid  out.  Alternate 
plots  in  the  series  of  eight  receive  annually  a  top-dressing 
of  nitrate  of  soda.  For  the  past  two  years,  in  order  that  the 
nitrate  may  be  more  uniformly  spread,  we  have  mixed  the 
quantity  to  be  applied  to  each  plot  with  sufBcient  basic  slag 
meal  to  constitute  an  application  at  the  rate  of  400  pounds 
per  acre.  To  equalize  conditions  on  the  alternate  plots  to 
which  no  nitrate  is  applied,  the  basic  slag  meal  is  applied  to 
all  of  these  at  the  same  rate.  The  rates  of  application  for 
the  fertilizers  on  the  several  plots  per  acre  and  the  yields 
are  shown  in  the  table  :  — 


NitrcUe  of  Soda  for  Rowen. 


Ploto. 


Fbbtilizsrs  usko  (Ratss  fee  Aobb). 


Tiald 
(Pounds). 


Increase 
per  Aore 
(Pounds). 


1, 
2, 
8, 
4, 
6. 
6. 
7, 
8, 


Slag  meal,  400  poandB, 

Slag  mealf  400  pounds;   nitrate  of  soda,  160 

pounds. 
Slag  meal,  400  pounds, 

Slag  meal,  400  pounds;    nitrate  of  soda,  150 

pounds. 
Slag  meal,  400  pounds, 

Slag  meal,  400  pounds;    nitrate  of  soda,  200 

pounds. 
Slag  meal,  400  pounds, 

Slag  meal,  400  pounds;   nitrate  of  soda,  260 
pounds. 


1^76 

1,127 

882 

1,096 
640 
1,840 
1,067 
8,009 


228 


806 


486 


1,942 


It  will  be  noticed  that  the  nitrate  of  soda  wherever  applied 
has  given  an  increase  in  the  crop.  This  increase  is  relatively 
small  in  all  the  plots  except  Plot  8,  where  it  is  at  the  rate  of 
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nearly  1  ton  per  acre.  During  all  the  years  that  this  experi- 
ment has  been  tried  on  this  land  it  has  been  found  that  the 
yield  on  Plot  8  has  been  much  the  largest  in  the  fall.  True, 
this  receives  the  heaviest  application  of  nitrate,  but  it  is  not 
believed  that  the  superiority  in  yield  is  entirely  due  to  this 
difference.  The  moisture  conditions  are  more  favorable  to 
growth  during  the  late  summer  in  this  plot  than  in  the 
others.  During  the  five  years  that  this  experiment  in  the 
use  of  nitrate  of  soda  for  the  rowen  crop  has  been  tried  on 
this  field,  it  has  seemed  to  give  increases  sufScient  to  make 
the  application  profitable  only  in  two  trials;  and,  on  the 
whole,  the  results  of  our  experiments  are  not  fevorable  to 
the  conclusion  that  it  will  usually  be  found  profitable  to  use 
nitrate  of  soda  for  the  rowen  crop.  The  soil  in  this  field  is 
a  strong  and  retentive  loam.  It  is,  of  course,  quite  possible 
that  on  soils  of  different  character  the  results  of  the  use  of 
nitrate  for  rowen  will  be  more  favorable. 

IX.  —  Fertilizers  for  Garden  Crops.     (Field  C.) 

In  this  experiment  the  principal  object  in  view  is  to 
study  the  effect  of  some  of  the  standard  fertilizing  ma- 
terials upon  the  yield  and  quality  of  garden  crops.  During 
the  earlier  years  of  the  experiment,  1891  to  1897  inclusive, 
fertilizers  alone  were  applied  to  the  land.  It  was  then  de- 
cided that,  since  market  gardeners  as  a  rule  employ  large 
quantities  of  manure,  the  value  of  the  experiment  to  those 
engaged  in  that  branch  of  agriculture  would  be  increased  by 
applying  manure  equally  to  all  the  plots,  while  still  con- 
tinuing the  application  of  fertilizers.  During  the  earlier 
years  of  the  experiment  there  were  but  six  plots,  on  all  of 
which  fertilizers  were  used.  With  the  change  in  system 
alluded  to  a  seventh  plot  was  introduced,  and  to  all  of  the 
seven  plots  stable  manure  at  the  rate  of  30  tons  per  acre 
has  since  been  annually  applied.  It  is  intended  that  the 
seventh  plot,  on  which  manure  alone  is  applied,  shall  serve 
as  a  basis  of  comparison  with  the  others,  in  order  that  we 
may  learn  whether,  and,  if  so,  to  what  extent,  any  fertilizers 
prove  beneficial.  The  seventh  plot  immediately  adjoins  the 
others,  but  previous  to  its  inclusion  in  this  experiment  it 
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had  been  manured  somewhat  differently.  For  the  first  few  * 
years  the  product  on  manure  alone  on  this  plot  exceeded 
the  product  with  equal  manure  and  fertilizers  on  the  other 
plots.  This  initial  superiority  is  gradually  disappearing, 
and  the  product  of  most  of  the  crops  where  the  fertilizers  as 
well  as  manure  are  used  now  exceeds  that  upon  the  seventh 
plot,  where  manure  only  is  used.  It  is  possible  that  the 
seventh  plot  does  not  even  yet  serve  as  a  fair  basis  for  com- 
parison ;  but  the  following  crops  on  most  of  the  plots,  where 
fertilizers  in  addition  to  manure  are  used,  have  given  yields 
sufficiently  greater  than  those  produced  where  manure  alone 
is  used  to  much  more  than  pay  for  the  cost  of  the  fertilizers, 
viz. :  asparagus,  rhubarb,  peas,  squashes,  tomatoes  and 
table  beets.  It  should  be  pointed  out,  however,  that  such 
increase  was  in  most  cases  very  small  where  sulfate  of  am- 
monia is  one  of  the  fertilizer  materials  used.  Indeed,  with 
asparagus  the  combination  of  manure  and  fertilizers  contain- 
ing sulfate  of  anmionia  gave  a  smaller  yield  than  manure 
alone.  With  tomatoes  the  increased  yield  was  mainly  con- 
fined to  green  fruit.  The  fertilizers  did  not  materially  in- 
crease the  yield  of  ripe  fruit  as  compared  with  the  yield 
obtained  on  manure  alone.  Some  crops  showed  no  increase 
at  all  on  the  plots  where  fertilizers  were  added  to  the  manure. 
Among  these  were  celery  and  turnips,  while  cabbages  gave 
either  no  increase  at  all  or  one  which  was  insignificant. 

Practically  all  important  out-door  garden  crops  have  been 
grown  in  rotation  upon  each  plot,  and  each  crop  during 
several  years.  The  crops  so  far  grown  are  as  follows : 
spinach,  lettuce,  onions,  garden  peas,  table  beets,  early 
and  late  cabbages,  potatoes,  tomatoes,  squashes,  cucumbei*s, 
turnips,  sweet  com,  celery  and  strawberries.  One  row 
each  of  asparagus  and  rhubarb  was  set  in  each  plot  in  1902. 
The  first  cuttings  were  made  last  year. 

As  stated  in  my  last  annual  report,  these  "  experiments  have 
been  planned  with  reference  to  throwing  light  especially  upon 
two  points  :  A.  The  relative  value  of  nitrate  of  soda,  sul&te 
of  ammonia,  and  dried  blood  used  as  sources  of  nitrogen. 
B.  The  relative  value  of  sul&te  of  potash  and  muriate  of 
potash.      These  two  points  will  be  separately  discussed." 
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A.  —  The  Relative  Value  of  Nitrate  of  Soda^  Sulfate  of 
Ammonia  and  Dried  Blood  as  Sources  of  Nitrogen. 

The  three  fertilizers  under  consideration  have  from  the 
first  been  applied  in  such  amounts  as  to  furnish  nitrogen  at 
the  rate  of  60  pounds  per  acre  to  each  plot.  Each  fertilizer 
is  always  applied  to  the  same  plot.  To  ftimish  60  pounds 
of  nitrogen,  the  application  of  the  fertilizers  at  about  the 
following  rates  per  aci-e  is  required  :  — 

Nitrate  of  soda, 375 

Sulfate  of  ammonia, SOO 

Dried  blood 660 

Each  of  these  fertilizers  is  used  on  two  plots,  on  one  of 
which  the  source  of  the  potash  is  the  sul&te,  on  the  other 
the  muriate,  in  both  cases  in  such  quantities  as  to  fiimish 
equal  actual  potash.  In  addition  to  the  nitrogen  and  potash 
fertilizers,  dbsolved  boneblack  is  applied  at  the  rate  of  320 
pounds  per  acre  to  all  plots.  The  amount  of  actual  potash 
applied  is  at  the  rate  of  120  pounds  per  acre ;  the  amount 
of  actual  phosphoric  acid  at  the  rate  of  50.4  pounds  per  acre. 
The  source  of  the  potash  used  afiects  the  results  on  some  of 
the  crops  in  a  marked  degree.  This  is  especially  the  case 
where  sulfate  of  ammonia  is  the  source  of  nitrogen. 

The  results  obtained  previous  to  this  year  may  be  summa- 
rized as  follows :  — 

For  the  early  crops,  t.e.,  the  crops  making  most  of  their 
growth  before  mid-summer,  including  onions,  lettuce,  table 
beets,  garden  peas,  spinach,  early  cabbages  and  strawberries, 
the  nitrate  of  soda  has  been  found  the  most  effective  source  of 
nitrogen/ 

The  relative  standing  of  the  different  nitrogen  fertilizers, 
as  measured  by  the  total  yields,  including  leaves,  vines  and 
tops,  as  well  as  the  marketable  product,  is  as  follows  for  the 
early  crops :  — 

Percent. 

Nitrate  of  soda, 100.00 

Dried  blood 95.64 

Sulfate  of  ammonia, 60.95 

^  Sixteenth  annual  report,  Hatch  Experiment  Station,  p.  124. 
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For  the  late  crops,  including  late  cabbages,  celery,  toma- 
toes, turnips  and  squashes  :  — 

Per  Gent. 

Nitrate  of  soda, 100.00 

Dried  blood, 98.88 

Sulfate  of  ammonia, 78.74 

The  relative  average  standing  of  the  sul&te  and  muriate 
of  potash,  as  indicated  by  the  total  yield  of  all  crops  grown 
in  Field  C  previous  to  this  year,  is  shown  in  the  following 
table :  — 


FSBTILinEBS  UBSD. 


Sulfate  of  potash, 
Muriate  of  potash, 


Early  Crops 
(Per  Cent.). 


Late  Crops 
(Percent.). 


96.82 
100.00 


For  the  past  year  the  relative  standing  of  the  nitrogen 
fertilizers  for  the  early  crops,  including  asparagus,  rhubarb, 
strawberries,  peas  and  table  beets,  is  as  follows  :  — 

Per  Cent. 

Nitrate  of  soda 100.00 

Dried  blood,     . 96.11 

Sulfate  of  ammonia, 92.83 

For  the  late  crops,  including  cabbages,  celery,  tomatoes, 
turnips  and  squashes,  the  relative  standing  is  :  — 

Par  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 97.22 

Sulfate  of  ammonia, .90.51 

Combining  the  results  for  1905  with  the  fourteen  previous 
years,  the  relative  standing  of  the  nitrogen  fertilizers  is  :  — 

For  the  early  crops :  — 

Per  Gent. 

Nitrate  of  soda, 100.00 

Dried  blood 95.67 

Sulfate  of  ammonia, 63.08 

For  the  late  crops :  — 

Per  Cent. 

Nitrate  of  soda, 100.00 

Dried  blood, 98.77 

Sulfate  of  ammonia, 79.52 
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The  relative  standing  of  the  potash  salts  for  the  present 
year  is :  — 

For  the  early  crops :  — 

Psr  Cent. 

Sulfate  of  potash,     .         .         .     *   .         .         .         .       96.52 
Muriate  of  potash, 100.00 

For  the  late  crops :  — 

Per  Ce&t. 

Sulfate  of  potash 92.08 

Muriate  of  potash 100.00 

Combining  the  relative  standing  of  the  potash  salts  for 
1905  with  the  figures  indicating  relative  standing  for  the 
fourteen  previous  years,  the  relative  standing  is  :  — 

For  the  early  crops :  — 

Percent. 

Sulfate  of  potash, 100.00 

Muriate  of  potash, 94.66 

For  the  late  crops :  — 

Percent. 

Sulfate  of  potash 97.90 

Muriate  of  potash, 100.00 

The  results  of  the  experiments  for  this  year  will  not  be 
reported  in  detail.  The  following  points  are  worthy  of 
mention  :  — 

1 .  Nitrate  of  soda  appears  to  be  the  best  source  of  nitrogen 
for  asparagus,  table  beets,  cabbages  and  squashes. 

2.  Dried  blood  as  the  source  of  nitrogen  has  given  the 
largest  crops  in  the  case  of  strawberries,  peas,  tomatoes  and 
celery. 

3.  Sulfate  of  potash  as  the  source  of  potash  seems  to  be 
superior  for  asparagus,  peas,  beets  and  cabbages. 

4.  Muriate  of  potash  gives  results  superior  to  those  ob- 
tained with  the  sulfate  for  rhubarb,  strawberries,  squashes, 
tomatoes  and  celery. 

5.  Suliate  of  ammonia  for  practically  all  crops  appears  to 
have  been  the  poorest  material  used  as  a  source  of  nitrogen. 
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X.  —  Alfalfa. 

Our  experiments  with  al&lfa  have  been  continued  both 
upon  our  own  grounds  and  those  of  a  few  selected  farms 
in  different  parts  of  the  State.  We  are  bringing  to  bear 
upon  these  experiments  information  in  regard  to  successful 
methods  from  every  possible  source.  We  find  in  all  cases 
a  distinct  benefit  firom  a  heavy  initial  application  of  lime. 
We  have  used  from  2,000  to  3,000  pounds  per  acre.  We 
are  enriching  soils  already  naturally  good  by  heavy  applica- 
tions both  of  manures  and  fertilizers,  using  materials  which 
experience  has  proved  best.  We  are  also  giving  the  soil  a 
most  thorough  preparatory  tillage.  It  has  usually  been 
fall-plowed,  and  in  addition  it  is  plowed  in  the  spring,  and 
repeatedly  harrowed  to  destroy  weeds  which  start  in  the 
early  part  of  the  season.  We  have  tried  inoculating  the 
soil  both  with  earth  obtained  from  a  field  in  New  York, 
where  alfalfa  is  successfully  grown,  and  with  the  cultures 
sent  out  by  the  Department  of  Agriculture  and  prepared  by 
private  finns.  We  have  not  attained  such  degree  of  success 
as  justifies  us  in  recommending  the  crop.  We  have  occar- 
sionally  got  a  fair  stand  of  alfalfa,  but  in  all  cases  the 
winters  prove  more  or  less  injurious.  In  the  course  of  a 
few  years  the  alfalfa  is  mostly  crowded  out  by  grasses  and 
clovers.  The  alfalfa  almost  every  year  suffers  from  leaf 
spot,  which  tends  to  cut  down  the  yield. 

We  have  found  a  very  distinct  benefit  from  the  inoculation 
with  earth  from  the  New  York  alfalfa  field.  We  have  not 
found  an  equally  distinct  benefit  to  follow  inoculation  with 
any  of  the  cultures ;  and,  although  we  are  not  as  yet  ready 
to  make  a  final  report,  it  should  be  here  remarked  that  the 
most  careful  experiments  on  the  use  of  these  cultures  in 
sterilized  soils,  under  conditions  calculated  to  give  accurate 
results,  indicate  that  they  have  little  if  any  value. 

In  our  various  experiments  alfalfa  has  been  tried  on  a  wide 
variety  of  soils.  We  have  had  a  quarter  of  an  acre  field 
upon  a  coai'se-textured  soil  upon  a  farm  in  this  neighbor- 
hood where  there  is  never  any  standing  water  within  50 
to  60  feet  of  the  surface.     Even  on  this  soil  the  alfalfa. 
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although  it  did  feirly  well  for  a  year,  has  been  injured  by 
liuccessive  winters,  until  it  is  at  the  present  time  almost 
ruined. 

In  this  connection  I  call  attention  further  to  the  fact  that 
Mr.  D.  8.  Bliss  of  the  Department  of  Agriculture,' who  has 
been  making  special  efibrts  to  promote  the  introduction  of 
alfalfa  into  New  England,  and  who  has  travelled  extensively 
for  the  purpose  of  studying  the  results  obtained,  now  speaks 
very  discouragingly  as  to  the  outlook  in  general. 

In  conclusion,  while  we  are  not  inclined  to  discourage 
experiments  with  alfal&,  we  do  wish  most  emphatically  to 
caution  against  engaging  in  these  experiments  upon  an 
extended  scale,  for  we  feel  that  disappointment  is  almost 
inevitable. 

XI. — Poultry  Experiments. 

Our  work  with  poultry  during  the  past  year  has  had  the 
same  general  purpose  in  view  as  in  former  years,  namely,  to 
throw  light  on  the  question  of  the  proper  selection  of  feeds 
for  laying  fowls.  The  fowls  used  in  the  experiments  were 
pullets  of  our  own  raising,  and  matched  flocks  have  been 
kept,  as  in  former  years,  each  in  a  house  by  itself,  all 
the  houses  being  of  precisely  similar  dimensions  and  con- 
struction. 

1.  The  two  flocks  in  houses  Nos.  1  and  2  have  been  fed 
on  rations  characterized  by  high  content  both  of  ash  and  fat 
and  low  fiber.  The  deficiency  of  wheat  in  fat  as  compared 
with  com  is  made  up  in  the  ration  fed  to  the  fowls  in  House 
No.  1  by  the  use  of  corn  oil,  the  total  amount  of  fat  in  the 
foods  used  being  substantially  the  same  for  the  two  rations. 
This  experiment,  therefore,  in  a  general  way  affords  oppor- 
tunity to  test  the  relative  value  for  egg  production  of  wheat 
and  corn.  The  ration  fed  the  fowls  in  House  No.  1  contains 
a  relatively  high  percentage  of  protein,  and  has  a  narrow 
nutritive  ratio.  The  i^ation  used  in  House  No.  2  contains 
a  relatively  low  percentage  of  protein,  and  has  a  wide  nutri- 
tive ratio.  The  animal  food  used  in  both  these  rations  was 
beef  scraps.  The  following  results  were  obtained  ;  for  the 
first  period,  March  2  to  May  12,  inclusive,  the  wheat  ration 
produced  eggs  at  the  average  rate  of  .39  per  hen  day,  the 
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corn  ration  at  the  ittte  of  .45  per  hen  day ;  in  other  words, 
100  hens  would  have  laid  39  eggs  per  day  on  the  wheat 
ration  and  45  eggs  per  day  on  the  corn  ration.  For  the 
second  period,  May  13  to  September  23,  inclusive,  the  wheat 
ration  produced  an  average  of  .31  eggs  per  hen  day,  the  corn 
ration  at  the  rate  of  .41  eggs  per  hen  day ;  in  other  words, 
during  the  summer  period  100  hens  would  have  laid  31  eggs 
per  day  on  the  wheat  ration  and  41  eggs  per  day  on  the 
com  ration.  The  average  food  cost  per  egg  produced  was  : 
for  the  wheat  ration  1.036  cents,  for  the  corn  ration  .749 
cents,  for  the  first  period ;  while  for  the  second  period  the 
cost  per  egg  on  the  wheat  ration  was  .895  cents  and  for  the 
com  ration  .703.  The  gross  cost  of  the  food  on  the  wheat 
ration  varied  from  about  .26  cents  to  .37  cents  per  day  for 
each  fowl ;  while  on  the  corn  ration  the  cost  varied  from  .27 
cents  to  .30  cents  per  day.  The  number  of  eggs  on  the 
com  ration  was  considerably  greater  than  on  the  other,  and 
the  cost  per  egg  was  much  smaller.  This  result  is  in  agree- 
ment with  the  results  of  most  of  the  similar  experiments 
which  we  have  tried  In  earlier  years.  We  are  certainly 
justified  in  the  conclusion  that  com  has  superior  merits  for 
egg  production  as  compared  with  wheat. 

2.  The  rations  fed  to  the  fowls  in  pens  Nos.  3  and  4  were 
characterized  by  relatively  high  ash  and  low  fiber  content. 
Milk  albumen  was  used  as  the  source  of  animal  food  on 
account  of  the  low  percentage  of  fat  it  contains ;  and  the 
rations  fed  to  the  fowls  in  both  of  these  pens  were  character- 
ized by  much  lower  &t  content  than  the  rations  fed  to  the 
fowls  in  pens  Nos.  1  and  2.  As  in  the  first  set  of  compari- 
sons, the  fat  content  of  the  two  rations  used  in  pens  Nos.  3 
and  4  was  equalized  by  the  addition  of  corn  oil  to  the  one 
naturally  lower  in  fat.  In  this  experiment,  as  in  the  first, 
wheat  was  the  leading  whole  grain  in  the  ration  fed  to  the 
fowls  in  one  house  (No.  3)  ;  corn  the  leading  whole  grain 
used  in  the  other  house  (No.  4).  The  results  with  the 
fowls  in  these  houses,  like  the  results  obtained  in  houses 
Nos.  1  and  2,  afford  a  basis  for  estimating  the  relative  value 
of  wheat  and  com,  but  with  a  relatively  low  percentage  of 
&t  in  both.     The  egg  product  in  this  experiment  was  as  fol- 
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lows :  for  the  first  period,  March  3  to  May  12,  inclusive, 
the  wheat  ration  produced  eggs  at  the  average  rate  of  .41 
per  hen  day,  the  corn  ration  .39  per  hen  day ;  or,  in  other 
words,  100  hens  would  have  laid  on  the  wheat  ration  41 
eggs,  on  the  corn  ration  39  eggs,  per  day.  For  the  second 
period,  May  13  to  September  23,  inclusive,  the  wheat  ration 
gave  an  average  of  .35  eggs  per  hen  day,  the  com  ration  .31 ; 
or,  in  other  words,  respectively  for  the  wheat  ration,  an 
average  of  35  eggs  per  hundred  hens  daily,  and  for  the  corn 
an  average  of  31  eggs.  The  food  cost  of  the  eggs  in  this 
experiment  was  as  follows  :  for  the  wheat  ration  during  the 
sunmier  period,  .845  cents  per  egg;  for  the  spring  period, 
1  cent  per  egg.  For  the  com  ration,  the  food  cost  per  egg 
was  .871  cents  for  the  summer  period ;  .942  cents  for  the 
spring  period.  The  cost  of  food  per  hen  daily  on  the  wheat 
ration  varied  from  .273  to  .372  cents ;  for  the  corn  ration, 
from  .248  to  .333  cents.  In  this  experiment  the  wheat  ra- 
tion gave  a  somewhat  better  egg  yield  than  corn,  but  at  a 
higher  average  cost  per  egg.  The  experiment  indicates, 
therefore,  that,  unless  the  &t  conteiit  of  the  ration  is  rela^ 
tively  high,  the  more  starchy  foods  are  not  sufficient  to 
produce  a  satisfactory  egg  yield,  and  the  product  falls  below 
that  obtained  from  feeding  a  ration  higher  in  protein. 

3.  The  fowls  in  houses  Nos.  5  and  6  were  fed  rations  in 
both  cases  characterized  by  low  protein,  high  ash  and  high 
fat  content,  the  deficiency  of  fat  in  the  grains  selected  being 
made  up  by  the  use  of  corn  oil.  The  fowls  in  Pen  No.  5 
were  fed  grains,  including  oats  and  oat  feed,  characterized 
by  a  high  proportion  of  fiber.  Those  in  Pen  No.  6  were 
fed  grains  among  which  rice  was  prominent,  characterized 
by  a  low  percentage  of  fiber.  The  experiment  in  these 
houses,  then,  was  calculated  to  throw  light  upon  the  influ- 
ence of  fiber  on  egg  production,  the  nutritive  ratio  in  the 
two  houses  being  substantially  the  same, — about  1  to  6.5. 
In  these  houses  beef  scraps  was  the  animal  food  used.  The 
results  were  as  follows :  For  the  period  March  2  to  May  12, 
inclusive,  the  egg  production  was :  for  the  oat  ration  (high 
fiber)  .40  eggs  per  hen  day,  for  the  rice  ration  (low  fiber) 
.42  eggs  per  hen  day ;  or,  in  other  words,  from  100  hens 
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daily  respectively  40  and  42  eggs.  For  the  second  period, 
May  13  to  Septenoiber  23,  inclusive,  the  averages  were:  on 
the  oat  ration  .38  eggs  per  hen  day,  on  the  rice  ration  .46 
eggs  per  hen  day ;  or,  firom  100  hens  daily  respectively  38 
and  46  eggs.  The  food  cost  of  the  eggs  has  been  as  follows  : 
for  the  oat  ration  daring  the  first  period  1.019  cents,  for  the 
second  period  .935  cents ;  for  the  rice  ration  for  the  first 
period  1.103  cents,  for  the  second  period  1.048  cents.  The 
cost  of  food  per  hen  per  day  has  varied  for  the  oat  ration  from 
.32  to  .40  cents ;  for  the  rice  ration  from  .412  cents  to  .423 
cents  per  day.  The  rice  ration,  as  last  year,  has  given  a 
very  satisfactory  yield  of  eggs,  but,  as  was  then  stated,  its 
high  price  at  the  present  time  renders  it  poor  economy  to 
use  it.  We  are  employing  it  in  these  experiments  because 
it  contains  less  fiber  than  any  other  grain,  and  we  are  trying 
to  throw  light  upon  the  influence  of  fiber  in  egg  production. 
The  indication  this  year,  as  last,  is  very  clear  that  this  influ- 
ence is  un&vorable. 

The  nutritive  ratios  in  the  food  combinations  used  in  the 
different  experiments  of  the  past  year  have  been  as  follows : 
for  the  rations  where  wheat  is  compared  with  com  with 
beef  scraps  for  animal  food  and  high  fat  content,  —  for  the 
wheat  ration,  between  1  to  4.57  and  4.26 ;  for  the  corn 
ration,  between  1  to  6.69  and  5.81 ;  for  the  experiment  in 
which  wheat  is  compared  with  corn  with  milk  albumen  and 
beef  scraps  for  animal  food,  —  for  the  wheat  ration,  between 
1  to  4.03  and  4.54 ;  for  the  com  ration,  1  to  5.63  and  5.84  ; 
in  the  experiment  in  which  oats  and  rice  have  been  compared 
with  high  fat  content,  — for  the  oats,  between  1  to  5.88  and 
6.49  ;  for  the  rice,  between  1  to  5.84  and  6.53. 

Our  experiments  clearly  do  not  support  the  view  that  a 
narrow  nutritive  ratio  is  essential  to  good  egg  production. 
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REPORT   OF   THE   HORTICULTURIST. 


F.   A.    WAUGH. 


The  work  of  the  division  of  horticulture  for  the  past  year 
has  followed  the  lines  announced  in  previous  reports.  It  has 
been  concerned  chiefly  with  the  propagation  of  plants,  more 
especially  dwarf  fruit  trees,  with  problems  in  pruning,  and 
with  the  systematic  study  of  varieties.  During  the  year 
some  interesting  experiments  in  the  growing  of  mushrooms 
have  been  under  way.  There  follows  herewith  a  report  of 
progress  in  the  experiments  in  pruning  peach  trees  of 
bearing  age. 

Pruning  Peach  Trees. 

A  year  ago  this  department  made  a  report  on  experiments 
in  pruning  peach  trees.*  Another  year  has  thrown  new 
evidence  on  the  problems  involved,  so  it  seems  best  to  take 
up  the  subject  again.  In  the  mean  time  the  trees  have  borne 
a  considerable  crop  of  fruit,  and  their  behavior  under  this 
load  has  been  particularly  interesting. 

Last  year's  report  dealt  with  various  problems,  one  of 
which  was  the  practice  of  pruning  frozen  peach  trees  to  help 
their  recovery.  Briefly  stated,  the  experiment  comprised 
four  methods  of  treatment,  as  follows  :  (a)  no  pruning ;  (6) 
moderate  pruning ;  (c)  severe  heading  back ;  (d)  cutting 
back  to  stubs,  or  '*  dehorning."  The  results  of  these  various 
methods  of  pruning,  as  developed  up  to  the  time  of  making 
last  year's  report  (December,  1904),  showed  that  moderate 
pruning  was  to  be  preferred.  It  may  be  said  at  once  that 
this  general  conclusion  stands  without  much  modification, 
though  the  severely  pruned  trees  made  a  relatively  better 
showing  under  the  stress  of  a  good  crop  of  firuit. 

^  Hatch  Experiment  Station,  seventeenth  annual  report,  p.  162  (1905). 
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Perhaps  the  fact  most  obviously  developed  by  the  year's 
experience  is  that  the  trees  were  more  severely  injured  by 
the  freezes  of  1902-03  and  1903-04  than  had  been  supposed. 
From  week  to  week  one  tree  after  another  broke  down  or 
split  down  or  lost  large  branches,  through  the  stress  of  winds 
or  growing  firuit  crop.  As  each  successive  tree  broke  down, 
it  was  plainly  to  be  seen  that  the  wood  had  been  seriously 
injured  by  freezing,  and  that  it  had  not  recovered.  Though 
the  tree  kept  on  growing,*  adding  fresh  and  healthy  outer 
layers  of  wood,  the  interior  was  dead  and  decaying.  In 
many  cases  this  decay  was  serious,  and  had  extended  through 
considerable  areas  of  tissue.  Many  fungi  (mostly  sapro- 
phytes such  as  feed  on  dead  wood)  had  gained  a  foothold, 
and  seemed  to  be  out-thriving  the  peach  trees. 

These  evidences  of  decay,  especially  the  larger  fungi 
(polypori,  etc.),  were  most  conspicuous  on  the  *' dehorned" 
trees.  A  few  of  these  trees  have  finally  succiunbed  during 
the  sunmier  of  1905,  and  it  is  now  plainer  than  it  was  a  year 
ago  that  this  method  of  treating  severely  frozen  peach  trees 
is  not  to  be  recommended.  An  additional  drawback  lay  in 
the  fact  that  the  trees  bore  little  or  no  fruit  in  1905,  while 
all  the  other  trees  in  the  experiment  bore  a  good  crop. 

Perhaps  a  word  of  explanation  should  be  added  to  this 
statement  of  the  case.  This  method  of  pruning  peach  trees 
back  to  mere  stubs  has  its  uses,  as  in  renewing  the  head 
when  a  tree  is  to  be  rebudded  to  a  new  variety.  It  can  be 
successfully  earned  out,  but  only  on  vigorous  and  compara- 
tively young  trees.  Trees  weakened  by  freezing  are  pre- 
cisely the  ones  which  cannot  respond  to  such  vigorous 
treatment. 

Coming  next  to  the  trees  severely  headed  back  (from  which 
practically  all  the  one-year-old  wood  was  removed  in  the 
spring  of  1905),  we  find  conditions  much  better.  There 
are  some  manifest  evidences  of  the  injury  received  during 
the  freezes  of  two  and  three  winters  ago,  some  broken  limbs 
and  some  growth  of  saprophytic  fungi ;  but  the  trees  show 
strong,  sturdy  tops,  with  a  very  satisfactory  annual  growth 
for  1905.  The  trees  bore  a  good  crop  of  fruit  in  1905,  and 
are  in  the  best  condition  of  any  in  the  orchard  for  carrying 
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another  crop  in  1906.  While  trees  severely  headed  back 
recovered  less  readily  from  the  effects  of  freezing,  those 
which  finally  bore  the  crop  made  distinctly  better  gronlh  for 
the  pruning. 

The  trees  lightly  pruned  were  cut  back  only  a  part  of  the 
previous  year's  annual  growth,  —  from  one-third  to  one-half. 
The  largest  percentage  of  recovery  was  shown  by  these  trees, 
and  they  bore  slightly  larger  crops  of  fruit  in  1905  than  any 
of  the  others.  On  the  other  hand,  there  appeared  to  be  more 
breakage  of  large  branches,  the  heads  are  left  in  less  satis- 
factory form  than  on  trees  severely  headed  back,  and  the  pros- 
pect for  carrying  a  good  crop  in  1906  seems  to  be  slightly 
less. 

The  trees  left  without  pruning  are  now  distinctly  the 
poorest  in  the  orchard,  with  the  exception  only  of  those  that 
were  '*  dehorned."  The  percentage  of  loss  was  high,  the 
crop  of  1905  was  inferior  to  that  on  the  pruned  trees,  and 
the  present  condition  of  these  trees  is  unsatis&ctory. 

As  the  result  of  this  experiment,  the  following  practice 
would  seem  to  be  indicated  :  — 

1.  Prune  peach  trees  moderately,  removing  not  more  than 
one-third  to  one-half  the  previous  year's  annual  growth, 
when  the  wood  has  been  injured  by  freezing. 

2.  When  only  the  fruit  buds  are  killed,  the  wood  being 
uninjured  and  the  trees  in  good  condition,  prune  severely, 
cutting  back  the  annual  growth  to  two  or  three  buds.  It 
may  be  expedient  to  cut  some  branches  back  even  into  two 
or  three  year  old  wood. 
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DIVISION   OF   FERTILIZERS   AND   FERTILIZER 

MATERIALS.! 


CHARLES   A.    60ESSUANN. 

Assistants:  hekri  d.  haskins,  edward  o.  proulx,  e.  t.  ladd. 


Part  I.  —  Report  on  Official  Inspection  of  Commercial  Fer- 
tilizers. 

Part  II. — Report  on  General  Work  in  the  Chemical  Lab- 
oratory. 


Part  I.  —  Report  on  Official  Inspection  of 
Commercial  Fertilizers  and  Agricultural 
Chemicals  during  the  Season  of  1905. 


CHARLES   A.   GOESSMANN. 


The  total  number  of  manufacturers,  importers  and  dealers 
in  commercial  fertilizers  and  agricultural  chemicals  who 
have  secured  licenses  during  the  past  season  is  64 ;  of  these, 
36  have  offices  for  the  general  distribution  of  their  goods  in 
Massachusetts,  9  in  New  York,  6  in  Connecticut,  3  in  Ver- 
mont, 2  in  Ohio,  1  in  Rhode  Island,  1  in  Maryland,  1  in 
Tennessee,  1  in  Arkansas,  1  in  Missouri,  1  in  Canada,  1  in 
New  Jersey  and  1  in  Pennsylvania. 

'  See  also  tables  in  Appendix. 
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Three  hundred  and  twenty-six  brands  of  fertilizers  and 
agricultural  chemicals  have  been  licensed  in  Massachusetts 
during  the  year.  Five  hundred  and  seventy-four  samples 
of  fertilizers  have  been  collected  up  to  the  present  time,  in 
our  general  markets,  by  experienced  assistants  in  the  station. 
Five  hundred  and  eleven  samples  had  been  analyzed  at 
the  beginning  of  December,  1905,  representing  313  distinct 
brands  of  fertilizers.  These  analyses  were  published  in  two 
bulletins  of  the  Hatch  Experiment  Station  of  the  Massachu- 
setts Agricultural  College :  No.  104,  July ;  No.  107,  Novem- 
ber, 1905.  The  analyses  of  other  officially  collected  samples 
of  fertilizers  not  included  in  these  two  bulletins  will  be  pub- 
lished in  our  next  bulletin,  in  March,  1906.  About  the 
same  number  of  fertilizers  were  licensed  in  Massachusetts 
during  the  year  as  in  1904.  The  results  of  our  inspection 
work  show  18  more  samples  analyzed  during  the  season 
than  for  the  previous  year. 

The  following  table  gives  a  brief  abstract  of  the  results  of 
analyses  of  the  official  commercial  fertilizers  in  comparison 
with  the  year  previous  :  — 


(a)  Where  three  eBsentlal  elements  of  plant  food  were  guaranteed :  — 
Number  with  three  elements  eqoal  to  or  above  the  highest  guarantee, . 
Number  with  two  elements  above  the  highest  guarantee, 

Number  with  one  element  above  the  highest  guarantee 

Numlier  with  three  elements  between  the  lowest  and  highest  guarantee, 
Number  with  two  elements  between  the  lowest  and  highest  guarantee. 
Number  with  one  element  between  the  lowest  and  highest  guarantee. 
Number  with  three  elements  below  the  lowest  guarantee. 
Number  with  two  elements  below  the  lowest  guarantee, . 
Number  with  one  element  below  the  lowest  guarantee,    . 

(6)  Where  two  essential  elements  of  plant  food  were  guaranteed:  — 
Number  with  two  elements  above  the  highest  guarantee, 
Number  with  one  element  above  the  highest  guarantee,  . 
Number  with  two  elements  between  the  lowest  and  highest  guarantee 
Number  with  one  element  between  the  lowest  and  highest  guarantee, 
Number  with  two  elements  below  the  lowest  guarantee, . 
Number  with  one  element  below  the  lowest  icuaruntee,    . 

(c)  Where  one  essential  element  of  plant  food  was  guaranteed :  — 

Number  above  the  highest  guarantee, 

Number  between  the  lowest  and  highest  guarantee, .... 
Number  below  the  lowest  guarantee, 


t 

32 

111 

190 

146 

48 

none 

12 

108 

8 
16 
80 
19 

1 
15 

16 
24 
IS 


3 

16 

88 
808 
138 

38 
1 

85 


8 
29 
13 
28 

5 
21 

4 

25 
19 
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From  the  above  table  it  will  be  seen  that  the  quality  of 
the  licensed  fertilizers  during  the  past  year  has  not  been  up 
to  the  usual  standard. 


Trade  Values  of  Fertilizing  Ingredients  in  Raw  Materials  and  Chemicals, 

1904  and  1905  {Cents per  Pound). 


1»M. 

1005. 

Nitrogen  in  ammonia  salts,      .       .' 

Nitrogen  in  nitrates, 

Organic  nitrogen  in  dry  and  flne-groond  fish,  meat,  blood,  and  In  high- 
grade  mixed  fertlllzerB. 

Organic  nitrogen  in  line  Done  and  tankage, 

Organic  nitrogen  in  coarse  bone  and  tanki^pe, 

Phosphoric  acid  sol  able  in  Water, 

Phosphoric  acid  soluble  in  ammonium  citrate, 

Phosphoric  acid  in  fine-ground  fish,  bone  and  tankage,   .... 

Phosphoric  acid  in  cotton-seed  meal,  castor  pomace  and  wood  ashes,  . 

Phosphoric  acid  in  coarse  fish,  bone  and  tankage, 

Phosphoric  acid  Insoluble  (in  water  and  in  neutral  citrate  of  ammonia) 
in  mixed  fertilizers 

Potash  as  sulfate,  free  from  chlorides, 

Potash  as  muriate  (chloride), 

Potash  as  carbonate. 

17.50 
16.00 

17.50 
17.00 
12.50 
4.50 
4.00 
4.00 
4.00 
S.OO 

2.00 
5.00 
4.26 

17.60 
17.00 

18.50 
18.00 
13.00 
4.50 
4.00 
4.00 
4.00 
8.00 

2.00 
5.00 
4.26 

8.00 

A  comparison  of  the  market  cost  of  the  three  essential 
elements  of  plant  food  for  1905  with  the  previous  year 
shows  the  only  variation  to  be  in  the  various  forms  of 
nitrogen  compounds :  nitrogen  in  the  form  of  nitrates,  and 
the  higher  grades  of  organic  nitrogen,  including  nitrogen  in 
high-grade  mixed  fertilizers,  is  a  cent  higher  per  pound ; 
while  the  medium  and  lower  grades  of  organic  nitrogen  also 
show  an  increased  cost  of  one-half  cent  per  pound.  All 
nitrogen  compounds,  with  the  exception  of  ammoniates, 
show  somewhat  of  an  increase  in  cost  as  compared  with 
1904. 

The  above  schedule  of  trade  values  was  adopted  by  repre- 
sentatives of  the  Massachusetts,  Connecticut,  Rhode  Island, 
Maine,  Vermont  and  New  Jersey  experiment  stations  at  a 
conference  held  during  the  month  of  March,  1905,  and  is 
based  upon  quotations  in  the  fertilizer  market  in  centers  of 
distribution  in  New  England,  New  York  and  New  Jersey 
during  the  six  months  preceding  March,  1905,  and  refers  to 
the  current  market  prices,  in  ton  lots,  of  the  leading  stand- 
ard raw  materials  furnishing  nitrogen,  phosphoric  acid  and 
potassium  oxide,  and  which  go  to  make  up  our  commercial 
fertilizers. 
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Table  A,  on  the  following  page,  gives  the  average  com- 
position of  licensed  fertilizers  for  1905 ;  Table  B  gives  a 
compilation  of  analyses  showing  the  average  percentages,  as 
well  as  the  maximum  and  minimum  percentages,  of  the 
three  essential  elements  of  plant  food  found  in  the  so-called 
special  crop  fertilizers  put  out  by  the  different  manu&c- 
turers.  This  latter  table  shows  how  unsafe  it  is  to  be  guided 
wholly  by  trade  name  when  selecting  a  fertilizer  for  any 
special  crop.  Out  of  the  several  hundred  fertilizers  that  are 
annually  offered  for  sale  in  the  general  markets  in  Massa- 
chusetts, it  becomes  no  easy  matter  for  the  farmer  to  select 
to  meet  his  requirements  in  cases  of  the  ready  factory-mixed 
goods.  No  infallible  rule  can  be  laid  down,  as  soil  condi- 
tions vary  so  widely,  and  so  much  depends  upon  crop  rota- 
tion. It  is  safe  to  say,  however,  tliat  the  higher-grade 
fertilizers  are  the  most  economical  ones  to  buy.  Those  fer- 
tilizers should  be  purchased  which  furnish  the  most  nitrogen, 
potash  and  phosphoric  acid  in  a  suitable  and  available  form 
for  the  same  money. 
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List  of  Manufacturers  and  Dealers  who  have  secured  Certificates  for  the 
Sale  of  Commercial  Fertilizers  in  the  State  during  the  Past  Year 
{May  ly  1905 J  to  May  1,1906)^  and  the  Brands  licensed  by  Each. 


The  American  Agricultural  Cberolcal  Co., 
Boston,  Mass. :  — 
High-grade  Fertilizer  with  Ten  Per 

Cent.  Potash. 
Grass  and  Lawn  Top  Dressing. 
Tobacco  Starter  and  Grower. 
Fine-ground  Bone. 
Dissolved  Bone-black. 
Muriate  of  Potash. 
DouMe  Manure  Salt. 
High-grade  Sultete  of  Potash. 
Nitrate  of  Soda. 
Dry  Ground  Fish. 
Plain  Superphosphate. 
Sulfate  of  Ammonia. 
Kalnlt. 
Dried  Blood. 
Fine-ground  Tankage. 
Ground  South  Carolina  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Bradley  Fertilizer  Co.,  branch),  Bos- 
ton,  Mass. :  — 

Bradley's  Complete  Manure  for  Pota- 
toes and  Vegetables. 

Bradley's  Complete  Manure  for  Com 
and  Grain. 

Bradley's  Complete  Manure  with  Ten 
Per  Cent.  Potash. 

Bradley's  Complete  Manure  for  Top- 
dressing  Grass  and  Grain. 

Bradley's  X  L  Superphosphate. 

Bradley's  Potato  Manure. 

Bradley's  Potato  Fertilizer. 

Bradley's  Com  Phosphate. 

Bradley's  Eclipse  Phosphate. 

Bradley's  Niagara  Phosphate. 

Bradley's  English  Lawn  Fertilizer. 

Bradley's  Columbia  Fish  and  Potash. 

Bradley's  Abattoir  Bone  Dust. 

Church's  Fish  and  Potash. 

The  American  Agricultural  Chemical  Co. 
(H.  J.  Baker  &  Bro.,  branch) ,  New  York, 
N.Y.:  — 
Baker's  A  A  Ammonlated  Superphos- 
phate. 
Baker's  Complete  Potato  Manure. 

The  American  Agricultural  Chemical  Co. 
(Clark's  Cove  Fertilizer  Co.,  branch), 
Boston,  Mass.:  — 

Clark's  Cove  Bay  State  Fertilizer. 

Clark's  Cove  Bay  State  Fertilizer, 
G.  G. 

Clark's  Cove  Great  Planet  Manure. 

Clark's  Cove  Potato  Manure. 

Clark's  Cove  Potato  Fertilizer. 

Clark's  Cove  King  Philip  Guano. 


The  American  Agricultural  Chemical  Co. 
(Crocker  Fertilizer  and  Chemical  Co., 
branch),  Buffalo,  N.  Y. :  — 
Crocker's  Potato,  Hop  and  Tobacco 

Phosphate. 
Crocker's  Com  Phosphate. 

The  American  Agricultural  Chemical  Co. 
(Cumberland  Bone  Phosphate  Co., 
branch),  Boston,  Mass.:  — 

Cumberland  Superphosphate. 

Cumberland  Potato  Fertilizer. 


The  American  Agricultural  Chemical  Co. 
(L.  B.  Darling  Fertilizer  Co.,  branch), 
Pawtucket,  R.  I. :  — 
Darling's  Blood,  Bone  and  Potash. 
Darling's   Complete  Ten  Per  Cent. 

Manure. 
Darling's  Potato  Manure. 
Darling^s  Farm  Favorite. 
Darling's  Potato  and  Boot  Crop 

Manure. 
Darling's  General  Favorite. 

The  American  Agricultural  Chemical  Co. 
(Great  Eastern  Fertilizer  Co.,  branch), 
Rutland,  Vt. :  — 
Great  Eastern  Garden  Special. 
Great  Eastern  Vegetable,  Vine  and 

Tobacco. 
Great  Eastern  Northern  Com  Special. 
Great  Eastern  General  Fertilizer. 
Great  Eastern  Grass  and  Data  Ferti- 
lizer. 

The  American  Agricultural  Chemical  Co. 
(Pacific  Guano  Co.,  branch),  Boston, 
Mass. :  — 

Pacific  High-grade  Getferal. 

Pacific  Potato  Special. 

Soluble  Pacific  Guano. 

Pacific  Nobsque  Guano. 

The  American  Agricultural  Chemical  Co. 
(Packers'  Union  Fertilizer  Co.,  branch), 
Rutland,  Vt.:  — 
Packers'  Union  Universal  Fertilizer. 
Packers'  Union  Potato  Manure. 
Packers'  Union  Animal  Com  Ferti- 
lizer. 
Packers'  Union  Gardener's  Complete 

Manure. 
Packers'    Union    Wheat,   Oats    and 
Clover  Fertilizer. 
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The  American  Agiicnltaral  Chemical  Co. 
(Qnlnnlplac  Co.,  branch),  Boston, 
jBiaBS.  •  *^ 
Quinnlpiac  Market-garden  Manure. 
Qnlnnlplac  Phosphate. 
Qnlnnlplac  Potato  Manure. 
Qnlnnlplac  Potato  Phosphate. 
Qnlnnlplac  Com  Manure. 
Quinnlpiac  CUmaz  Phosphate. 
Qnlnnlplac  Onion  Bfanure. 

The  American  Agricultural  Chemical  Co. 
(Read    Fertilizer  Co.,  branch),   New 
York,N.  Y.:  — 
Read's  Practical  Potato  Special. 
Read's  Farmers'  Friend. 
Read's  Standard. 

Read's  High-grade  Farmers'  Friend. 
Read's  Vegetable  and  Vine. 

The  American  Agricultural  Chemical  Co. 
(Standard  Fertilizer  Co.,  branch),  Bos- 
ton, Mass. :  — 
Standard  Complete  Manure. 
Stondard  Fertilizer. 
Standard  Special  for  Potatoes. 
Standard  Guano. 

The  American  Agricultural  Chemical  Co. 
(Henry  F.  Tucker  Co.,  branch),  Bostoi^, 
Mass. :  — 
Tucker's   Original    Bay   State   Bone 

Superphosphate. 
Tucker's  Special  Potato  Fertilizer. 

The    American    Agricultural    Chemical 
Co.  (Williams  &  Clark  Fertilizer  Co., 
branch),  Boston,  Mass. :  — 
Williams  A  Clark's  High-grade  Spe- 
cial. 
Williams  A  Clark's  Aniericus  Phos- 
phate. 
Williams  &  Clark's  Potato  PhoBpliate. 
Williams  &  Clark's  Potato  Manure. 
Williams  &  Clark's  Corn  Phosphate. 
Williams  A  Clark's  Royal  Bone  Phos- 
phate. 
Williams  A  Clark's  Proline  Crop  Pro- 
ducer. 

The  American  Agricultural  Chemical  Co. 
(M.  K.  Wheeler  A  Co.,  branch),  Rut- 
land, Vt. :  — 

Wheeler's  Bermuda  Onion  Grower. 

Wheeler's  Potato  Manure. 

Wheeler's  Havana  Tobacco  Grower. 

Wheeler's  Corn  Fertilizer. 

Wheeler's  Grass  and  Oats  Fertilizer. 

W.  H.  Ablwtt,  Holyoke,  Mass.:  - 
Abbott's  Animal  Fertilizer. 
Abbott's  Engle  Brand. 
Abbott's  Tobacco  Fertilizer. 


The  American  Cotton  Oil  Co.,  New  York, 
N.Y.:  — 
Cotton-seed  Meal. 
Cotton-seed  Hull  Ashes. 

The  American  Linseed  Co.,  New  York, 
N.Y.:  — 
Cleveland  Flax  MeaL 

Armour    Fertilizer    Works,    Baltimore, 
Md.:  — 
Armour's  Grain  Grower. 
Armour's  Blood,  Bone  and  Potash. 
Armour's  Hlgb.grade  Potato. 
Armour's  All  Soluble. 
Armour's    Ammonlated    Bone   with 

Potash. 
Armour's  Bone  Meal. 
Armour's  Complete  Potato. 
Armour's  Com  King. 
Armour's  Market-garden  Fertilizer. 

H.  J.  Baker  A  Bro.,  New  York,  N.  Y.:— 
Castor  Pomace. 

Beach  Soap  Co.,  Lawrence,  Mass. :  — 
Beach's  Advance  Fertilizer. 
Beach's  Reliance  Fertilizer. 

Berkshire  Fertilizer  Co.,  Bridgeport, 
Conn. :  — 
Complete  Fertilizer. 
Potato  and  Vegetable  Phosphate. 
Ammonlated  Bone  Phosphate. 

Joseph  Breck  A  Sons,  Boston,  Mass. :  — 
Breck's  Lawn  and  Garden  Dressing. 
Brock's  Market-garden  Manure. 

Bowker  Fertilizer  Co.,  Boston,  Mass.:  — 

Stockbridge  Special  Manures. 

Bowker's  Hill  and  Drill  Phosphate. 

Bowker's  Farm  and  Garden  Phos- 
phate. 

Bowker's  Lawn  and  Garden  Dressing. 

Bowker's  Potato  and  Vegetable  Fer- 
tillzer. 

Bowker's  Fish  and  Potash  (Square 
Brand) . 

Bowker's  Potato  and  Vegetable  Phos- 
phate. 

Bowker's  Sure  Crop  Phosphate. 

Gloucester  Fish  and  Potash. 

Bowker's  High-grade  Fertilizer. 

Bowker's  Bone  and  Wood  Ash  Ferti- 
lizer. 

Bowker's  Fish  and  Potash  ("D" 
Brand). 

Bowker's  Com  Phosphate. 

Bowker's  Blood,  Bone  and  Potash. 

Bowker's  Early  Potato  Manure. 

Bowker's  Bristol  Fish  and  Potash. 

Bowker's  Fine-ground  Dry  Fish. 
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Bowker  Fertiliser  Co.,  Boston,  Mass.— 
Con, 

Bowker'g  Tobacco  Ash  Elements. 

Bowker'B  Wood  Ashes. 

Bowker's  Ground  Bone. 

Bowker's  Saperphoephate. 

Sulfate  of  Ammonia. 

Nitrate  of  Soda. 

Dissolved  Bone-black. 

Muriate  of  Potash. 

Sulfate  of  Potash. 

Dried  Blood. 

Bowker's  Soluble  Animal  Fertilizer. 

Bowker's  Tobacco  Starter. 

Bowker's  TQbacco  Ash  Fertilizer. 

Bowker's  Market-garden  Fertilizer. 

Bowker's  Potash  Bone. 

Bowker's  Ten  Per  Cent.  Manure. 

Kainit. 

Bowker's  Complete  Mixture. 

Bowker's  Ammonlated  Food  for 
Flowers. 

Double  Manure  Salt. 

Bowker's  Tankage. 

Bowker's  Clover  Brand  Bone  and 
Wood  Ash. 

Bowker's  Flour  of  Bone. 

Bowker's  Market  Bone. 

Bowker's  Ground  Phosphate  Bock. 

Bowker's  Ammonlated  Dissolved 
Bone. 

Bowker's  Square  Brand  Bone  and 
Potash. 

Bowker's  Potash  or  Staple  Phos- 
phate. 

Bowker's  Special  Fertilizer  for  Seed- 
ing Down. 

F.  W.  Brode  &  Co.,  Memphis,  Tenn. :  — 
Owl  Brand  Pure  Cotton-seed  Meal. 

T.  H.  Bunch,  Little  Rock,  Ark. :  — 
Cotton-seed  Meal. 

Charles  M.  Cox  &  Co.,  Boston,  Mass. :  — 
Cotton-seed  Meal. 

Chicopee    Rendering    Co.,    Springfield, 
Mass. :  — 
Lawn  and  Garden  Dressing 
Vegetable  and  Potato  Fertilizer. 

K.  Frank  Coe  Co.,  New  York,  N.  Y.  :  — 

£.  Frank  Coe's  High-grade  Ammo- 
nlated Bone  Superphosphate. 

E.  Frank  Coe's  Gold  Brand  Excel- 
slor  Guano. 

E.  Frank  Coe's  Excelsior  Potato  Fer- 
tilizer. 

E.  Frank  Coe's  Tobacco  and  Onion 
Fertilizer. 

E.  Frank  Coe's  Columbian  Com  Fer- 
tilizer. 


E.  Frank  Coe  Co.,  New  York,  N.  Y.— 
Coti, 
E.   Frank  Coe's  Columbian   Potato 

Fertilizer. 
E.  Frank  Coe's  New  Englander  Potato 

Fertilizer. 
E.  Frank  Coe's  New  Englander  Com 

Fertilizer. 
E.  Frank  Coe's  XXX  Pure  Ground 

Bone. 
E.  Frank  Coe's  F.  P.  Fish  and  Potash. 
E.  Frank  Coe's  Bed  Brand  Excelsior 

Guano. 
E.  Frank  Coe's  Celebrated  Special 

Potato. 
E.  Frank  Coe's  Grass  and  Grain  Spe- 
cial. 
E.  Frank  Coe's  XXX  Ammonlated 

Bone  Phosphate. 
E.  Frank  Coe's  Muriate  of  Potash. 
E.  Frank  Coe's  Nitrate  of  Soda. 

John  C.  Dow  A  Co.,  Boston,  Mass.  :  — 
Dow's  Pure  Ground  Bone. 

The  Eureka  Liquid  Fertilizer  Co.,  Boston, 
Mass.:  — 
Eureka  Liquid  Fertilizer. 

William  E.  Fyfe  A  Co.,  Clinton,  Mass. :  — 
Hard  W^ood  Canada  Ashes. 

R.  A  J.  Farquhar  A  Co.,  Boston,  Mass. :  — 
Clay's  London  Fertilizer. 

C.  W.  Hastings,  Ashmont,  Mass. :  — 
Ferti  Flora. 

Thomas   Hersom  A  Co.,  New  Bedford, 
Mass. :  — 
Bone  Meal. 
Meat  and  Bone. 

Hunter  Brothers  Milling  Co.,  St.  Louis, 
Mo.:  — 
Prime  Cotton-seed  Meal. 

John  Joynt,  Lucknow,  Out.,  Can. :~ 
Joynt  Brand  Hard- wood  Ashes. 

A.  Klipsteln  A  Co.,  New  York,  N.  Y. :  — 
Carbonate  of  Potash. 

Lister's  Agricultural  Chemical   Works, 
Newark,  N.  J.:  — 
Lister's  Success  Fertilizer. 
Lister's  Special  Corn  Fertilizer. 
Lister's  Special  Potato  Fertilizer. 
Lister's  Potato  Manure. 
Lister's  High-grade  Special  for  Spring 

Crops. 
Lister's  Oneida  Special. 
Lister's  Animal  Bone  and  Potash. 
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Swift's  Lowell   Fertilizer  Co.,  Boston, 
MasB.:  — 
Swlft'8  LoweU  Bone  Fertilizer. 
Swift's  Lowell  PoUto  Phosphate. 
Swift's  Lowell  DlsaolTod  Bone  and 

Potesh. 
Swift's  Lowell  Animal  Brand. 
Swift's  Lowell  Market-garden 

Manure. 
Swift's  LoweU  Potato  Manure. 
Swiff  s  Lowell  Empress  Brand. 
Swift's  Lowell  Superior  Fertilizer. 
Swift's  Lowell  Special  Grass  Mixture. 
Swift's  Lowell  Lawn  Dressing. 
Swift's  Lowell  Perfect  Tobacco 

Grower. 
Swift's  Lowell  Ground  Bone. 
Swift's  LoweU  Special  Vegetable 

Manure. 
Add  Phosphate. 
Nitrate  of  Soda. 
Muriate  of  Potash. 
Tanlcage. 

George  E.  Marsh  &  Co.,  Lynn,  Mass. :  — 
Pure  Bone  Meal. 

D.  M.  Moulton,  Monson,  Mass. : 
Ground  Bone. 

Mapes  Formula  and  Peruvian  Guano  Co., 
NewYork,N.  Y.:  — 
Mapes'  Potato  Manure. 
Mapes'  Tobacco  Starter  Improyed. 
Mapes'  Tobacco    Manure   (Wrapper 

Brand). 
Mapes'  Economical  Potato  Manure. 
Mapes'  Average  Soil  Complete  Ma- 

nure. 
Mapes'  Vegetable  Manure  or  Complete 

Manure  for  Light  Soils. 
Mapes'  Corn  Manure. 
Mapes*    Complete    Manure    ("A" 

Brand) . 
Mapes'  Cereal  Brand. 
Mapes'  Complete  Manure  Ten  Per 

Cent.  Potash. 
Mapes'  Top-dresser  Improved,  Half 

Strength. 
Mapes'  Tobacco  Ash  Constituents. 
Mapes'  Grass  and  Grain  Spring  Top- 
dressing. 
Mapes'  Fruit  and  Vine  Manure. 
Mapes'  CauUflower  and  Cabbage  Ma- 

nure. 

National  Fertilizer  Co.,  Bridgeport, 
Conn. :  — 
Chittenden's  Complete  Fertilizer. 
Chittenden's  High-grade  Special  To- 
bacco. 
Chittenden's  Market  Garden. 
Chittenden's  Potato  Phosphate. 


National   FertUlzer  Co.,  Bridgeport, 
Conn.— Con. 
Chittenden's  Ammoniated  Bone. 
Chittenden's  Fish  and  Potash. 
Chittenden's  XXX  Fish  and  Potash. 
Chittenden's  Formula  **  A." 

New    England    FertUlzer    Co.,   Boston, 
Mass.:  — 

New  England  Com  Phosphate. 
New  England  Potato  FertUlzer. 
New  England  Superphosphate. 
New  England  High-grade  Potato  FCr- 
tUizer. 

Olds  ft  Whipple,  Hartford,  Conn. :  — 
Complete  Tobacco  FertUlzer. 
Vegetable  Potash. 

B.  T.  Prentiss,  Hoi  joke,  Mass.:  — 
Prentiss  Complete  FertUlzers. 

Parmenter  &  Polsej  Fertilizer  Co.,  Pea- 
body,  Mass. :  — 
Plymouth  Bock  Brand. 
Special  FertUlzer  for  Strawbenies. 
Special  Potato  FertUlzer. 
Nitrate  of  Soda. 
A.  A.  Brand  Fertilizer. 
P.  ft  P.  Potato  FertUlzer. 
Pure  Ground  Bone. 
Lawn  Dressing. 
P.  ft  P.  Grain  Grower. 
Star  Brand  Superphosphate. 

Sogers  ft  Hubbard  Co.,  Middletown, 
Conn.:— 

Hubbard's  Oats  and  Top-dressing. 
Hubbard's  Grass  and  Grain. 
Hubbard's  Soluble  Corn. 
Hubbard's  Soluble  Potato. 
Hubbard's  Soluble  Tobacco. 
Hubbard's  AU  Soils  and  AU  Crops. 
Hubbard's  Com  Phosphate. 
Hubbard's  Potato  Phosphate. 
Hubbard's  Market-garden  Phosphate. 
Hubbard's  Baw  Knuckle  Bone  Flour. 
Hubbard's  Strictly  Pure  Fine  Bone. 

Bogers  Manufacturing  Co.,  Bock  fall, 
Conn. :  — 
AU  Round  Fertilizer. 
Complete  Potato  and  Vegetable  Fer- 
tUizer. 

High-grade  Complete  Com  and  Onion. 
Fish  and  Potash. 
High-grade  Tobacco  and  Potato. 
High-grade  Oats  and  Top-dressing. 
High-grade  Grass  and  Grain. 
High-grade  Soluble  Tobacco. 
Pure  Knuckle  Bone. 

Ross  Bros.,  Worcester,  Mass.:  — 
Ross  Brothers'  Lawn  Dressing. 
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N.  Boy  ft  Son,  South  Attleborough, 
Mass. :  — 
Complete  Animal  Fertilizer. 

Russia  Cement  Co.,  Gloacester,  MaM. :  — 
EsBex  Dry  Ground  Fish. 
Essex  Complete  Mannre  for  Potatoes, 

Roots  and  Vegetables. 
Essex  Complete  Manure  for  Com, 

Grain  and  Grass. 
Essex  Market-garden  and   Potato 

Manure. 
Essex  Com  Fertilizer. 
Essex  A  I  Superphosphate. 
Essex  XXX  Fish  and  Potash. 
Essex  Odorless  Lawn  Dressing. 
Essex  Tobacco  Starter. 
Essex  Special  Tobacco  Manure. 
Essex  Rhode  Island  Special. 
Essex  Grass  and  Top-dressing. 
Essex  Nitrate  of  Soda. 

Sanderson's  Fertilizer  and  Chemical  Co., 
New  Haven,  Conn. :  ~ 
Sanderson's  Formula  **  A  ". 
Sanderson's  Formula  "  B  ". 
Sanderson's  Potato  Manure. 
Sanderson's  Corn  Superphosphate. 
Sanderson's  Fine-ground  Fish. 
Sanderson's  Sulfate  of  Potash. 
Walket's  Complete  Phosphate. 
Walker's  Complete  Fertilizer. 
Walker's  High-grade  Fertilizer. 
Nlantic  Bone,  Fish  and  Potash. 
Old  Reliable  Superphosphate. 

The  Smith  Agricultural  Chemical  Co., 
Columbus,  O.  (Abbott  A  Martin  Ren- 
dering Co.,  branch) :  — 

Harvest  King. 

Tobacco  and  Potato  Special. 


The  Smith  Agricultural  Chemical  Co., 
Columbus,  O.  (Hardy  Packing  Co., 
branch) :  — 

Tankage  Bone  and  Potash. 

Tobacco  and  Potato  Special. 

M.  L.  Shoemaker  &  Co.,  Limited,  Phil- 
adelphia, Pa. :  — 
Swift  Sure  Superphosphate. 
Swift  Sure  Bone  Meal. 

Thomas  L.  Stetson,  Randolph,  Mass. :  ~ 
Bone  Meal. 

A.  L.  Warren,  Northborough,  Mass. :  — 
Warren's  Ground  Bone. 

The  Whitman  A  Pratt  Rendering  Co., 
Lowell,  Mass. :  — 
Whitman  A  Pratt's  All  Crops. 
Whitman  A  Pratt's  Corn  Success. 
Whitman  A  Pratt's  Vegetable  Grower. 
Whitman  A  Pratf  s  Potash  Special. 
Whitman  &  Pratt's  Pure  Ground 

Bone. 
Whitman  &  Pratt's  Potato  Plowman. 

Wilcox  Fertilizer  Works,  Mystic,  Conn.  :— 

Wilcox  Potato,  Onion  and  Tobacco 
Manure. 

WUcox  PoUto  Fertilizer. 

Wilcox  Complete  Bone  Superphos- 
phate. 

Wilcox  Fish  and  Potash. 

Wilcox  High-grade  Tobacco  Special. 

Wilcox  Dry  Ground  Fish. 

Sanford  Winter,  Brockton,  Mass. :  — 
Pure  Fine-ground  Bone. 

J.  M.Woodward  A  Bro.,  Greenfield, 
Mass.:  — 
Tankage. 
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Part  IL  —  Report  on  General  Work  in  the 

Chemical  Laboratory. 


C.   A.   60ESSMANK. 


1.  Analyses  of  materials  forwarded  for  examination. 

2.  Notes  on  wood  ashes  and  lime  ashes. 

1.     Analyses  6t  Materials  forwarded  fob 

Examination. 

We  have  received  257  samples  of  miscellaneous  sub- 
stances, during  the  season,  from  farmers  within  our  State. 
As  far  as  circumstances  and  time  permit  we  have  taken  up 
these  materials  for  analysis,  and  as  a  general  thing  have  re- 
ported results  in  the  order  of  their  arrival  at  this  office.  As 
in  the  past,  we  have  been  obliged  to  neglect  this  class  of 
work  until  a  lull  occurred  in  the  official  inspection  of  com- 
mercial fertilizers.  From  December  to  April  we  have  most 
time  to  devote  to  the  investigation  of  general  material,  and 
for  this  reason  would  prefer  to  have  the  samples  forwarded 
whenever  possible,  so  they  may  be  taken  up  during  these 
months.  This  would  insure  more  prompt  reports  of  the 
results  of  analyses. 

We  have  taken  the  usual  active  part  in  the  technical 
chemical  work  of  the  Association  of  Official  Agricultural 
Chemists  for  the  establishment  of  new  methods  of  chemical 
analysis,  more  particularly  in  regard  to  fertilizer  work  and 
the  analysis  of  insecticides.  We  have  also  been  in  co- 
operation with  the  American  Chemical  Society  and  the 
United  States  Geological  Survey  in  regard  to  technical  de- 
tails in  the  chemical  analysis  of  argillaceous  limestone.  The 
results  of  these  analyses  were  sent  to  the  respective  parties 
in  Washington. 
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Following  is  a  list  of  materials  forwarded  by  farmers 
during  the  year :  — 


Soils 

.     54 

Factory  waste, 

2 

Wood  ashes. 

.     47 

Ashes  from  leather  scraps. 

2 

Complete  fertilizers. 

.     32 

Insecticides,  . 

2 

Cotton-seed  meal. 

.     24 

Oyster  shells. 

Tilme  ashes. 

8 

Sulfate  of  ammonia. 

Miscellaneous  materials, 

.       7 

Blood,  .... 

Nitrate  of  soda,     . 

6 

Wool  Avaste  ashes, 

Manure, 

6 

Chicken  grit, 

Muck 

6 

Tobacco  dust, 

Tankage, 

4 

Argillaceous  limestone, 

Superphosphate,   . 

4 

Burned  bone. 

Cotton-hull  ashes, 

4 

Low-grade  sulfate  of  potash. 

High-grade  sulfate  of  potash 

,       3 

River  mud,  .         .         .         < 

Ground  bone, 

3 

Gob  ashes,     .         .         .         . 

Bone  and  meat,     . 

3 

Castor  pomace. 

Sheep  manure. 

3 

Linseed  meal. 

Peruvian  guano,    . 

3 

Mud  from  seaweed, 

Peat, 

3 

Cotton-seed  compost,     . 

Dry  ground  fish,   . 

2 

Damaged  cocoa,    . 

Dissolved  bone-black,    . 

2 

Prepared  bone, 

Wood  charcoal. 

2 

Vegetable  potash. 

Muriate  of  potash. 

2 

Rotten  cotton  waste. 

Carbonate  of  potasli,     . 

2 

2.     Notes  on  Wood  Ashes  and  Lime  Ashes. 

(a)    Wood  Ashes. 

Eighteen  and  one-half  per  cent,  of  the  materials  forwarded 
by  farmers  during  the  year  have  been  wood  ashes.  The  fol- 
lowing table  shows  their  chemical  composition  as  compared 
"with  the  previous  year :  — 
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Analysis  of  Wood  Ashes, 


Moletnre  from  1  to  10  per  cent., 
Moisture  from  10  to  20  per  cent., 

Moisture  from  20  to  90  per  cent 

Moisture  aboye  80  per  cent.,      .       .       .       . 
Potassium  oxide  above  8  per  cent.,  . 
Potassium  oxide  from  6  to  7  per  cent.,    . 
Potassium  oxide  from  5  to  6  per  cent.,    . 
Potassium  oxide  from  4  to  5  per  cent.,    . 
Potassium  oxide  from  8  to  4  per  cent.,    . 
Potassium  oxide  below  8  per  cent.,  . 
Phosphoric  acid  above  2  per  cent.,   . 
Phosphoric  acid  from  1  to  2  per  cent, 
Phosphoric  acid  below  1  per  cent.,  . 
Average  per  cent,  of  calcium  oxide  (lime),   . 
Insoluble  matter  below  10  per  cent.. 
Insoluble  matter  from  10  to  16  per  cent.. 
Insoluble  matter  above  15  per  cent , 


18 

16 

16 

80 

8 

7 

8 

1 

2 

4 

8 

4 

6 

12 

IS 

IS 

10 

7 

7 

S 

8 

7 

80 

82 

12 

4 

80.16 

82.80 

6 

9 

18 

14 

20 

20 

Table  showing  the  Maxcimum,  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Wood  Ashes ^  1904  and  1905. 


Maximum. 

MlHXMUM. 

AvaBAea. 

1»04. 

i9«a. 

1M4. 

1»*5. 

1»04. 

19M. 

Moisture  at  100*  C,    . 

87.85 

32.05 

none. 

.02 

14.42 

18.46 

Potassium  oxide. 

11.04 

8.68 

.80 

2.82 

4.51 

6.0» 

Phosphoric  acid. 

6.07 

4.74 

.28 

.88 

1.37 

1.67 

Calcium  oxide,  . 

42.86 

49.24 

19.73 

21.17 

80.16 

82.30 

lOBoluble  matter. 

47.21 

88.82 

4.66 

4.15 

18.85 

15.49 

From  the  above  comparison  it  will  be  seen  that  the  ashes 
analyzed  during  the  year  are  of  much  better  quality  than 
for  the  year  1904.  We  wish  to  urge  parties  who  buy  wood 
ashes  to  patronize  those  importers  and  dealers  who  have 
secured  a  license  for  the  sale  of  ashes  in  Massachusetts,  for 
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it  is  only  in  this  way  that  they  can  secure  protection  by  our 
State  laws.  Wood  ashes  should  always  be  bought  on  a 
statement  of  guarantee  of  potash,  phosphoric  acid  and  lime. 


(6)  Lime  Ashes. 

TabU  shouring  the  Maximum^  Minimum  and  Average  Per  Cents,  of  the 
Different  Ingredients  found  in  Lime  Ashes,  1904  and  1905. 


Maximum. 

MlHIMTTM. 

ATUAea. 

1M4. 

i9«a. 

1M4. 

19M. 

1M4. 

19«9. 

Moisture,    .... 

86.62 

10.85 

1 

1    none. 

.05 

10.88 

11.18 

PotasBlam  oxide, 

2.46 

4.80 

.06 

1.02 

1.64 

2.47 

Phoephortc  acid, 

1.48 

1.58 

,    trace. 

.18 

.74 

.97 

Calcium  oxide,  . 

05.24 

68.44 

21.92 

87*56 

42.93 

49.84 

Insoluble  matter, 

26.47 

28.98 

!       2.76 

8.21 

8.11 

8.90 

It  will  be  seen  from  the  above  comparison  that  the  aver- 
age composition  of  lime  ashes  for  the  past  year  is  superior  to 
that  of  1904.  The  only  safe  way  to  buy  lime  ashes  is  to 
insist  upon  a  guarantee  of  potash,  phosphoric  acid  and  lime 
which  they  are  said  to  contain. 
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KEPORT  OF  THE  CHEMIST. 


DIVISION   OF  FOODS   AND   FEEDING. 


.     J.    B.    UND8EY. 

Chemical  Assistants :  £.  B.  hollaxd,  p.  h.  smith,  e.  s.  fulton,*  a.  c. 

WHITTIER. 

Inspector  of  Feeds  and  Babcock  Machines :  a.  parsons,'  f.  g.  uelyar. 
Dairj-  Tester :  s.  R.  parker. 

In  Charge  of  Feeding  Experiments :  J.  G.  cook,*  r.  f.  gaskuj.. 
Stenographer:  mabel  c.  smith. 


Part     I. — The  Work  of  the  Year. 

1.  Correspondence. 

2.  Summary  of  laboratory  work. 

3.  Water  analysis. 

4.  Dairy  products  and  cattle  feeds. 

5.  Special  chemical  work. 

6.  Feed  control. 

7.  Act  for  protection  of  dairymen. 

8.  The  testing  of  pure-bred  cows. 

9.  Work  completed. 

10.  Work  in  progress. 

11.  Changes  in  staff. 

Part    II. — Experiments  in  Animal  Nutrition. 

1.  Bibby's  dairy  cake. 

2.  Eureka  silage  com. 

3.  Concerning  wheat  bran. 

'  See  also  tables  in  Appendix.  *  Resigned  July  1,  1905. 

''  Resigned  Sept.  15,  1905.  *  Resigned  Ang.  1,  1905. 
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Part  I.  —  The  Work  of  the  Year. 


J.    B.   LIND8EY. 


1 .       CORRESPONDEXCE . 

The  answering  of  inquiries  relative  to  feeding  and  dairy 
problems  has  continued  to  be  a  feature  of  the  coiTespondence 
of  this  department.  Grain  dealers  appear  desirous  of  being 
well  posted  on  the  various  feed  stuffs  in  the  market,  and  are 
constantly  writing  for  information.  The  total  number  of 
letters  of  all  kinds  sent  out  during  the  year  was  approxi- 
mately 3,600. 

2.     Summary  of  Laboratory  Work. 

The  usual  variety  of  chemical  work  has  been  carried  out 
during  the  year. 

There  have  been  sent  in  for  examination  102  samples  of 
water,  792  of  milk,  1,717  of  cream,  5  of  butter,  191  of  feed 
stuffs  and  6  miscellaneous.  In  connection  with  experiments 
by  this  and  other  divisions  of  the  station,  there  have  been 
analyzed,  in  whole  or  in  part,  236  samples  of  milk  and 
cream  and  142  of  fodders  and  feed  stuffs.  This  makes  a 
total  of  4,042  substances  analyzed  during  the  year,  as  against 
4,261  last  year  and  3,897  in  the  previous  year.  Work  on 
the  determination  of  sulphur  in  organic  bodies,  and  nitrogen 
compounds  in  cheese,  not  included  in  the  above,  has  been 
done  for  the  Association  of  Official  Agricultural  Chemists. 
In  addition,  13  candidates  have  been  examined  and  given 
certificates  to  oi)erate  Babcock  machines,  and  1,665  pieces 
of  glassware  have  been  tested  for  accuracy,  of  which  197 
pieces,  or  11.83  per  cent.,  were  condemned. 

3.     Water  Analysis. 

The  experiment  station  has  made  a  feature  of  sanitary 
water  analysis  since  its  establishment  in  1882.  Within  a 
few  years  a  charge  of  |3  a  sample  has  been  placed  upon  this 
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work,  in  order  to  hold  in  check  many  who  have  seemingly 
abused  the  privilege  of  free  analysis.  Instructions  for  secur- 
ing an  analysis  are  issued  in  circular  form,  as  follows  :  — 

Those  wishing  to  secure  a  sanitary  analysis  of  water  must 
first  make  application,  whereupon  a  glass  bottle  securely  en- 
cased, accompanied  by  full  instructions  for  collecting  and  ship- 
ping the  sample,  will  be  forwarded  by  express.  The  return 
express  must  in  all  cases  be  prepaid.  Because  of  the  smallness 
of  the  sum  involved,  no  account  will  be  opened.  Remittance 
by  check,  P.  0.  money  order,  or  money  at  the  owner's  risk, 
must  be  strictly  in  advance. 

Address  Dr.  J.  B.  Lindsey, 

Hatch  Experiment  Station^  Amherst,  Mass. 

The  results  of  the  analysis  are  forwarded  on  especially 
prepared  blanks,  with  such  additional  remarks  concerning 
the  condition  of  the  water,  and  its  possible  improvement, 
as  is  warranted  in  each  case.  This  station  does  not  make 
mineral  analysis  of  water,  excepting  at  rare  intervals  by 
special  arrangement. 

4.     Dairy  Products  and  Cattle  Feeds. 

This  department  makes  free  analyses  of  milk,  cream  and 
cattle  feeds  for  farmers  and  others,  in  so  far  as  its  resources 
permit.  About  the  usual  number  have  been  received  during 
the  year.  Many  farmers  and  dairymen  desire  to  know  the 
percentage  of  fat  and  total  solids  in  the  milk  produced  by 
their  herd  and  by  individual  animals,  and  send  samples  to  the 
station  for  analysis.  They  are  thus  enabled  to  determine  the 
quality  of  the  product  placed  upon  the  market,  and  also 
the  value  of  the  cow  for  profitable  milk  production.  The 
quality  of  the  milk  shipped  to  Boston  is  carefully  scrutinized 
by  the  several  contractors,  and  producers  frequently  send 
samples  to  the  station,  to  ascertain  whether  their  product  is 
conforming  to  the  legal  requirements.  Parties  who  have 
bfeen  warned  by  the  contractors,  or  have  had  their  milk  re- 
fused, likewise  forward  samples,  with  requests  for  informa- 
tion as  to  methods  of  betterment.  The  station  tries  to  be  as 
helpful  as  possible  in  all  such  cases.     One  creamery  sends 
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its  samples  regularly,  and  others  send  occasional  lots,  when 
not  in  condition  to  satis&ctorily  perform  the  work,  or  when 
desiring  to  check  their  own  results.  A  charge  is  made  in 
such  cases  sufficient  to  cover  the  cost  of  the  work. 

Farmers  and  grain  dealers  are  constantly  sending  samples 
of  feeds  for  examination,  to  determine  their  value  and 
whether  they  are  as  represented.  This  work  takes  consid- 
erable time,  but  it  is  worthy  of  encouragement.  It  must 
not  be  understood,  however,  that  the  station  furnishes  a  free 
chemical  laboratory  for  jobbers  and  manufacturers  who  wish 
to  ascertain  the  composition  of  their  feeds  for  commercial 
purposes.  The  station  does  not  solicit  work  of  this  charac- 
ter, but  is  willing  to  undertake  a  limited  amount  for  a  rea- 
sonable compensation. 

5.     Special  Chemical  Work. 

During  the  year  the  department  has  undertaken  co-opera- 
tive work  on  chemical  methods  in  connection  with  the  Asso- 
ciation of  Official  Agricultural  Chemists,  and  has  studied 
pailicularly  methods  for  the  determination  of  sulphur  in 
organic  substances,  and  of  nitrogenous  compounds  in  cheese. 
The  department  has  also  co-operated  with  the  department  of 
botany  in  ascertaining  the  amount  of  starch  and  sugars  in 
cucumber  leaves,  grown  under  definite  conditions. 

6.     Feed  Control  (Acts  of  1903,  Chapter  202). 

The  several  provisions  of  this  act  have  been  executed  as 
heretofore.  Bulletin  No.  101,  containing  the  analyses  of 
306  samples  of  feeds  collected  the  previous  autumn,  was  dis- 
tributed early  in  elanuary  of  1905.  This  bulletin  also  con- 
tained many  remarks  and  suggestions  on  the  nutritive  and 
commercial  values  of  concentrates.  Bulletin  No.  106,  sent 
out  in  October,  1905,  gave  the  chemical  and  microscopic 
analyses  of  65  samples  of  condimental  stock  and  poultry 
foods,  and  the  results  of  an  experiment  with  Pratt's  food. 
During  the  months  of  January,  February,  March  and  April, 
the  inspector  twice  visited  the  most  important  cities  and 
towns  in  the  State,  and  collected  481  samples  of  feeds.  The 
entire  collection  was  tested  during  the  late  spring  and  early 
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summer.  For  financial  reasons,  it  was  not  possible  to  pub- 
lish the  results  in  bulletin  form.  Those  that  were  considered 
at  all  suspicious  were  examined  by  both  the  chemist  and  the 
microscopisty  and  the  attention  of  retail  dealers,  jobbers 
and  manufacturers  called  to  any  irregularities.  Brief  not«s 
regarding  this  collection  were  published  in  Bulletin  No.  106. 
The  inspector  canvassed  the  entire  State  in  September  and 
October,  and  the  365  samples  collected  are  now  being  exam- 
ined, and  the  results  will  be  ready  for  publication  in  Decem- 
ber. 

The  large  majority  of  manufacturers,  jobbers  and  retailers 
willingly  conform  to  the  requirements  of  the  law.  Consid- 
erable difficulty  is  frequently  experienced  in  obtaining  a 
statement  in  full,  many  omitting  the  weight  of  the  package, 
and  a  few  stating  the  protein  and  fat  guarantees  together. 
Some  manufacturers  and  jobbers  have  been  lax  in  attaching 
any  guarantee  whatever,  and  retailers  have  frequently  offered 
unguaranteed  goods  for  sale.  The  station  has  endeavored  to 
be  very  patient  with  offenders,  giving  them  full  opportunity 
to  conform  to  the  statute  requirements.  The  writer  recog- 
nizes the  diversity  of  conditions  governing  the  purchase  and 
sale  of  the  great  variety  of  concentrated  feeds,  and  has  been 
willing  to  condone  many  technical  violations  of  the  law, 
when  it  appeared  that  no  intentional  offence  was  intended. 
Some  parties  seem  inclined  to  take  advantage  of  this  seem- 
ing leniency,  and  such  it  may  be  necessary  to  call  to  a  sharp 
account. 

The  value  of  an  intelligent  and  tactful  inspector  cannot  be 
too  strongly  emphasized.  He  is  in  position  to  impart  much 
valuable  information  to  the  dealer,  and  to  smooth  out  many 
difficulties  that  may  arise.  The  station  finds  it  difficult  to 
retain  the  services  of  a  satisfactory  person  for  any  length  of 
time,  because  of  the  small  salary  paid. 

The  great  bulk  of  feed  now  offered  is  free  from  intentional 
adulteration,  and  is  as  represented.  Buyers,  as  a  rule,  have 
only  themselves  to  blame  if  they  are  defrauded.  Much 
cotton-seed  meal  is  being  guaranteed  several  per  cent,  lower 
in  protein  than  formerly,  manufacturers  claiming  that  it 
does  not  pay  them  to  completely  remove  the  hulls.      It  is 
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also  stated  that  this  lower-grade  meal  is  shipped  from  other 
territory  than  that  formerly  supplying  the  Massachusetts 
markets. 

Gluten  feed  and  wheat  by-products  tested  low  in  protein 
during  1905,  owing  to  the  inferior  character  of  the  1904 
corn  and  wheat. 

Poilo  Rico  molasses  and  a  considerable  variety  of  molasses 
feeds  are  being  freely  offered.  The  station  is  making  a 
special  study  of  these  products,  and  hopes  to  publish  the 
results  in  bulletin  form  within  the  next  few  months. 

Rice  by-i)roduct8  in  considerable  quantity  are  being  sold 
in  the  southwest,  but  as  yet  they  have  not  been  offered  in 
local  markets.  Detailed  information  concerning  the  com- 
position and  value  of  concentrates  may  be  obtained  by  con- 
sulting the  special  bulletins  on  the  subject. 

7.     An  Act  for  the  Protection  of  Dairymen  (Acts  of 

1901,  Chai>ter  202). 

This  act  makes  it  obligatory  for  all  creameries  and  milk 
depots  within  the  State,  employing  the  Babcock  test  or  any 
other  test  for  determining  the  value  of  milk  or  cream,  to 
have  all  graduated  glassware  used  in  making  such  deter- 
minations tested  for  accuracy  by  this  station.  It  further 
requires  that  all  parties  intending  to  operate  such  machines 
must  first  be  examined  for  competency  by  the  proper  official 
of  the  station.  Once  each  year  the  station  is  obliged"  to  send 
a  competent  party  to  each  creamery  and  milk  depot  within 
the  State  where  such  machines  are  in  use,  to  duly  inspect 
said  machines  and  pronounce  upon  their  fitness  for  the  work. 
This  department  has  endeavored  to  carry  out  the  several 
provisions  of  this  law  with  the  same  care  as  fonnerly.  The 
following  is  a  brief  report  of  the  work  for  1905  :  — 

Inspection  of  Glassware.  —  All  glassware  found  to  be  cor- 
rectly graduated  has  been  marked  **Mass  Ex  St."  There 
were  1,665  pieces  examined,  of  which  197,  or  11.83  per  cent., 
were  condemned.  The  inaccurate  bottles  were  largely  of 
the  bulb  type  (Bartlett).  Until  last  year  these  bottles  have 
been  passed  on  accuracy  of  total  gi-aduation,  as  the  usual 
charge  of  5  cents  a  piece  would  not  permit  of  additional 
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testing.  Because  of  the  difficulty  in  securing  a  correct  grad- 
uation, it  has  been  necessary  to  test  the  three  distinct  por* 
tions  of  the  scale  at  a  corresponding  increase  in  cost.  The 
use  of  this  type  of  bottle  is  not  to  be  encouraged. 

Examination  of  Candidates,  —  A  few  less  candidates  than 
usual  were  examined,  and  13  certificates  of  competency 
issued.  Many  candidates  showed  poor  manipulation,  and 
lacked  a  thorough  understanding  of  the  method.  In  case 
of  failure,  applicants  are  obliged  to  wait  a  month  before  a 
second  examination  will  l>e  given. 

Inspection  of  Bahcovk  Madiines.  —  The  inspection  of  ma- 
chines the  present  year  has  been  in  charge  of  Mr.  Frank  G. 
Helyar,  who  makes  the  following  report :  — 

The  annual  inspection  of  Babcock  machines  was  made  in 
November  and  December.  Fifty-two  places  were  either  visited 
or  heard  from,  of  which  number  onlv  36  were  amenable  to  the 
inspection.  Those  creameries  or  milk  depots  that  did  not  come 
under  the  inspection  were  exempt  for  two  reasons :  some  of  them 
do  not  possess  a  machine,  but  have  their  samples  regularly 
tested  by  city  inspectors;  while  others  have  machines,  but  from 
all  that  can  be  learned  they  neither  buy  nor  sell  milk  or  cream 
on  the  results  of  their  own  tests.  In  suspicious  cases  they  carry 
samples  to  the  city  inspector.  There  are  three  creameries  paying 
by  the  space  and  one  by  the  churn  test. 

Of  the  total  number,  34  were  creameries  and  18  were  milk 
depots.  Of  the  34  creameries,  19  were  situated  west  of  the 
Connecticut  River,  and,  as  a  rule,  in  the  back -hill  towns,  away 
from  good  transportation  facilities.  The  rest  of  the  creameries 
were  scattered  throughout  the  eastern  part  of  the  State.  The 
milk  depots,  on  the  other  hand,  are  situated  nearer  the  large 
cities.  Twenty  of  the  milk  depots  and  creameries  were  co- 
operative, while  the  rest  were  either  proprietary  or  stock  com- 
panies. The  number  of  co-operative  creameries  is  steadily 
decreasing. 

As  a  whole,  the  machines  were  found  to  be  in  very  good  con- 
dition, none  being  condemned,  and  only  3  needing  repairs.  The 
cast-iron  machine  is  being  used  in  every  place  visited  but  4. 
The  Facile  is  used  in  19  places,  the  Agos  in  9  and  the  Wizard 
in  3. 

Most  of  the  owners  of  the  Babcock  machines  have  recognized 
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the  value  of  a  substantial  foundation  as  a  factor  in  keeping  their 
machines  in  good  repair.  Still,  there  are  a  few  machines  that 
are  being  used  on  rather  insecure  and  shaky  supports.  As  a 
result,  these  machines  are  always  a  little  out  of  level,  and  run 
with  more  or  less  unnecessary  vibration.  Some  machines,  even 
with  repairs  suggested  in  previous  inspections,  still  overheat  the 
samples.  The  operators  of  these  machines  counteract  this  by 
allowing  the  machine  to  run  a  few  moments  at  the  end  of  the 
test  with  the  cover  lifted.  No  machine  was  found  that  in- 
sufiSciently  heated  the  samples.  The  steam-gauges,  with  only 
one  or  two  exceptions,  were  found  to  be  in  good  order.  In 
those  cases  where  they  were  not  in  good  order,  speed  indicators 
are  used  to  check  up  the  speed  of  the  machines. 

Only  in  one  place  was  untested  glassware  found.  In.  some 
cases  it  was  not  as  clean  as  it  ought  to  be,  but,  on  the  whole, 
may  be  said  to  be  in  very  good  condition. 

In  addition  to  the  regular  work  of  the  inspection,  4  city  milk 
inspectors  were  visited.  Only  1  desired  an  examination.  His 
machine,  an  electrical  Wizard,  was  given  a  certificate. 

The  above  law  is  not  as  comprehensive  as  one  could  wish. 
It  makes  no  financial  provision  for  the  purpose  of  carrying 
out  the  provisions  of  section  3  (inspection  of  machines),  but 
requires  the  director  of  the  station,  or  his  agent,  to  make 
the  inspection,  and  to  assess  the  cost  upon  the  several  cream- 
eries inspected.  The  station  is  obliged  to  advance  the  expense 
out  of  its  treasury,  and  collect  35  or  40  small  bills  resulting. 
Most  creameries  pay  with  a  reasonable  degree  of  promptness, 
but  a  few  parties  are  obstinate  and  slow. 

After  the  station  has  issued  a  certificate  of  competency  to 
the  operator  of  a^Babcock  machine,  it  has  no  further  control 
over  said  party,  even  though  he  may  prove  careless,  and  even 
dishonest  in  his  future  operations.  The  law  could  be  im- 
proved, and  thus  give  a  fuller  measure  of  protection  to  dairy- 
men, by  a  small  annual  State  appropriation,  together  with 
the  necessary  authority  to  make  a  semi-annual  inspection  of 
all  Babcock  or  similar  machines,  and  of  all  glassware  used  in 
connection  therewith,  and  by  empowering  the  director  of  the 
experiment  station,  or  some  other  competent  party,  to  rescind 
the  license  of  all  operators  who  do  not  appear  to  be  satis- 
factorily performing  their  duties. 


182  HATCH   EXPERIMENT   STATION.         [Jan. 

8.     The  Testing  of  Pure-bred  Cows. 

Breeders  of  pure-bred  Jersey,  Guernsey  and  Holstein 
cattle  are  making  tests  of  the  weekly  and  yearly  yields  of 
milk  and  butter  fat  produced  by  their  cows,  under  the  rules 
and  regulations  of  the  several  national  cattle  clu)>s.  The 
rules  require  that  these  tests  Ije  made  under  the  strict  super- 
vision of  an  officer  of  the  Agricultural  College  or  Experiment 
Station.  This  department  has  undertaken  the  work  for 
Massachusetts  breeders.  Considerable  more  testing  has  been 
reciuired  during  1905  than  heretofore,  necessitating  the  tem- 
porary employment  of  5  dijfferent  inspectors  at  one  time.  It 
is  frequently  quite  difficult  and  time-consuming  for  the 
regular  employees  to  be  required  to  meet  the  sudden  de- 
mands of  breeders  for  men  to  do  work  of  this  character, 
although  thus  far  all  calls  for  men  and  apparatus  have  been 
met  promptly.  Breeders  ought  to  give  the  station  at  least 
ten  days'  notice.  The  cost  of  this  work  is  paid  by  the  par- 
ties for  whom  it  is  done,  and  includes  tester's  time  at  $2  to 
$2.50  a  day,  board,  travelling  expenses  and  breakage.  There 
are  at  present  44  Jerseys  and  29  Guernseys  under  j^early 
tests,  belonging  to  F.  L.  Ames,  North  Easton,  N.  I.  Bow- 
ditch,  Fiumingham,  W.  L.  Cutting,  Pittsfield,  C.  11.  Jones, 
Wellesley  Farms,  A.  H.  Sagendorph,  Spencer,  Ston-s  Agri- 
cultural College,  Stori-s,  Conn.,  C.  I.  Hood,  Lowell,  A.  F. 
Pierce,  Winchester,  N.  II.,  and  R.  A.  Sibley,  Spencer. 
Eight  seven-day  milk  and  butter  fat  tests  have  been  made 
for  the  Jersev  Cattle  Club,  and  37  for  the  Holstein-Friesian 
Association,  and  the  yearly  tests  of  32  Jerseys  and  12 
Guernseys  have  been  completed. 

9.       "WOKK    COMPLETED. 

Eureka  Silage  Corn.  —  A  two-years  experiment,  to  study 
the  composition,  digestibility  and  economic  value  of  this 
corn,  a  coarse  southern  dent,  as  compared  with  a  medium 
dent  that  will  mature  its  seed  in  our  latitude,  has  been  com- 
pleted, and  the  details  and  conclusions  reported  in  Part  11. 
of  the  present  report. 

The  Value  of  Wheat  Bran,  —  The  results  of  a  study  of  the 
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cost  of  digestible  protein  and  total  digestible  matter  in  wheat 
bran,  as  well  as  the  use  of  bran  in  the  fami  economy,  are 
presented  quite  fully  in  Part  II. 

Bibby^s  Dairy  Cake,  —  Digestion  tests  and  an  experiment 
with  dairy  cows  have  been  completed  with  this  feed.  The 
details  of  the  experiment,  and  the  conclusions,  will  be  found 
as  a  portion  of  Part  II. 

Market  Milkj  its  Production  and  Composition.  —  This 
department  has  investigated  the  conditions  goveniing  the 
production  of  milk  in  the  territory  supplying  Amherst  and 
Northampton,  as  well  as  the  chemical  and  bacteriological 
composition  of  the  milk.  It  is  believed  that  the  methods  of 
production  and  the  quality  of  the  product  are  much  the  same 
as  in  other  sections  of  the  State.  In  general,  it  may  be 
said  that :  — 

1.  The  sanitary  conditions  on  the  whole  were  unsatis- 
factory. 

2.  The  majority  of  producers  were  not  fieimiliar  with,  or 
did  not  apply,  the  teachings  of  modern  dairy  principles. 

3.  The  chemical  composition  of  most  of  the  milk  was  above 
the  Massachusetts  standard. 

4.  A  great  deal  of  the  milk  contains  an  excess  of  bacteria, 
and  indicated  unsanitary  methods  of  handling. 

5.  The  milk  was  practically  all  retailed  at  6  cents  a  quart, 
—  a  price  too  low  to  enable  the  producer  to  profitably  pro- 
duce an  article  under  satisfactory  sanitary  conditions. 

It  is  believed  that  producers  supplying  milk  for  human 
consumption  should  be  subject  to  a  system  of  regular,  com- 
petent inspection,  and  that  no  one  should  receive  a  license 
who  does  not  conform  to  reasonable  sanitary  conditions.  The 
public  needs  to  be  educated  relative  to  the  great  food  value 
of  milk,  and  ought  to  be  willing  to  pay  a  fair  price  for  an 
approved  article.  It  is  hoped  to  soon  publi^sli  the  detailed 
results  of  this  investigation  in  bulletin  form. 

Digestion  Experiments  with  Sheej), — There  have  been 
completed  digestion  experiments  with  soy  bean  fodder, 
Eureka  corn  fodder  and  Eureka  corn  stover.  Pride  of  the 
North  com  stover,  Blomo  feed  for  horses,  malt  sprouts, 
Sucrene,  Holstein  and    Macon    sugar  feeds,  hominy  feed. 
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buckwheat  and  oat  middlings.  The  results  have  been  incor- 
porated in  the  tables  of  digestion  coefficients,  in  the  Appen- 
dix. The  details  of  these  experiments  and  a  discussion  of 
the  results  are  reserved  for  a  future  publication. 

Sorghum  and  Other  Forage  Crops.  —  Trials  of  a  variety 
of  green  crops  for  summer  soiling  are  conducted  each  year. 
Sorghum  has  been  given  particular  attention  for  the  last  two 
years.  A  very  complete  analysis  of  this  crop  has  been  made 
at  different  stages  of  growth,  and,  likewise,  digestion  trials 
with  sheep,  the  results  of  which  are  not  as  yet  completed. 
The  seed  ^  was  sown  broadcast  at  the  rate  of  1  bushel  per 
acre,  the  25th  of  May.  Cutting  was  begun  as  soon  as  the 
heads  appeared  (about  August  10),  and  the  yield  was  at  the 
rate  of  19  tons  to  the  acre.  The  animals  ate  it  well,  and  it 
should  prove  a  satisfactory  addition  to  the  list  of  green 
feeds.  A  more  detailed  statement  concerning  the  quality 
and  value  of  this  crop  for  soiling  will  be  given  in  a  future 
publication. 

The  station  has  found  the  following  crops  quite  satis&c- 
tory  for  soiling  purposes  :  peas  and  oats,  the  first  seeding  to 
be  made  April  25  and  each  ten  days  thereafter,  ready  to  cut 
from  June  25  to  July  20  ;  barnyard  millet,  first  seeding  to 
be  made  May  25  and  another  seeding  two  weeks  later,  ready 
for  feeding  from  July  20  to  August  10 ;  sorghum  to  be 
seeded  May  25,  ready  to  cut  August  10  to  30 ;  Stowell's 
Evergreen  sweet  corn,  or  Longfellow  field  corn,  seeded  May 
15  to  20,  will  serve  admirably  for  September  green  fodder, 
and  later  if  frosts  ai*e  not  severe. 

Soy  beans  may  be  sown  with  the  corn,  but  it  is  believed 
that,  on  the  whole,  more  satisfactory  results  can  be  obtained 
by  cultivating  each  crop  separately.  It  is  hoped  to  pub- 
lish a  bulletin  on  the  subject  of  soiling  in  the  near  future. 
Copies  of  a  former  Imlletin  on  this  sulyect  (No.  72)  are  not 
available. 

Ui^eful  Legumes.  —  A  study  has  been  made  of  the  com- 
position, digestibility  and  yields  of  the  more  prominent 
leguminous  crops,  with  a  view  to  determine  their  practical 
adaptability  to  New  England  conditions,  and  it  is  desired 

>  Seed  purchased  of  Wm.  Henry  Maule,  Phila<lelphia,  Pa.,  at  $2.26  a  bushel. 
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to  publish  a  concise  description  of  this  work  in  the  near 
future. 

Clover  is  unquestionably  the  most  valuable  legume,  serv- 
ing admirably  as  a  soil  renovator,  cover  crop,  soiling  crop, 
and  as  a  component  of  the  hay  crop.  Canada  peas  are 
valuable  chiefly  for  soiling  purposes,  and  in  some  cases  as  a 
cover  crop.  Sand  vetch  (  Vicia  sativa)  makes  a  good  leg- 
ume to  be  sown  in  the  autumn  with  wheat  for  early  sunmier 
soiling.  It  also  serves  as  a  soil  renovator  and  as  a  cover 
crop.  Shammel,  in  Bulletin  No.  149  of  the  Connecticut 
Experiment  Station,  has  called  attention  to  the  value  of  this 
plant  when  sown  after  the  removal  of  tobacco.  It  blossoms 
about  June  1,  and  can  then  be  plowed  under,  adding  mate- 
rially to  the  humus  and  nitrogen  content  of  the  soil.  It 
seeds  poorly,  and  the  seed  is  very  expensive,  which  will 
naturally  much  restrict  its  use.  Alfalfa  has  been  tried  re- 
peatedly on  the  station  ground  under  favorable  conditions, 
but  it  has  not  as  yet  proved  a  satisfactory  crop  for  practical 
purposes.  It  is  afiected  with  "  leaf-spot,"  winter-kills,  and 
is  crowded  out  by  clover  and  grasses.  Occasionally  one 
hears  of  successes  by  Massachusetts  farmers.  It  is  sug- 
gested  that  our  farmers  try  it  in  a  small  way  (^4  acre),  and 
see  if  it  will  thrive  in  their  locality.  Soy  beans  (Brooks's 
medium  green)  and  several  varieties  of  cow  peas  have  been 
carefully  studied  ;  the  latter  are  best  suited  to  a  more  south- 
ern climate.  The  soy  beans  thrive  well  in  Massachusetts, 
and  may  be  used  with  satisfaction  as  a  soiling  crop,  and 
mixed  with  corn  for  silage  purposes.  It  is  believed,  how- 
ever, that  it  will  prove  more  economical,  as  a  rule,  for 
farmers  and  dairymen  possessing  satisfactory  markets  and 
railroad  facilities  to  purchase  their  protein  in  the  form  of 
high-grade  concentrates,  rather  than  attempt  to  grow  it  in 
the  form  of  soy  bean  forage  or  seed.  Soy  beans  may  prove 
an  economical  crop  for  localities  situated  at  some  distance 
from  markets  and  railroads. 

Conijnlation  of  Analyses.  —  Attention  is  called  to  the 
tables  of  composition  and  digestion  of  American  feed  stuffs, 
recently  compiled,  and  published  in  the  Appendix  to  this 
report. 
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10.     Work  in  Progress. 

Molasses  and  Molasses  Feeds.  —  Work  is  in  progress  to 
determine  the  digestibility  and  comparative  value  and  place 
in  the  farm  economy  of  Porto  Rico  moUusses  and  molasses 
feeds.  Feeds  of  this  character  are  being  freely  advertised 
and  sold  in  our  local  markets.  It  is  hoped  to  bring  this 
work  to  a  close  early  in  the  new  year,  and  to  report  the 
results  in  bulletin  form  within  a  short  time  thereafter. 

Kitro-ckdfnres  for  Legumes,  —  The  United  States  Depart- 
ment of  Agriculture  has  called  attention  to  the  value  of  the 
cultures  produced  by  its  expert,  Dr.  Moore,  for  the  different 
leguminous  crops.  Hellriegel  of  Germany  was  the  first  to 
scientifically  demonstrate  the  symbiotic  action  of  bacteria 
with  the  legumes,  resulting  in  the  fixation  of  atmospheric 
nitrogen.  This  subject  has  been  given  a  groat  deal  of  study 
by  many  other  scientists,  particularly  by  Nobbe  and  his  co- 
workers, who  have  isolated  and  prepared  cultures  suited  to 
the  different  varieties  of  legumes.  Moore  claims  that  he 
has  succeeded  in  isolating  and  developing  varieties  of  bac- 
teria that  are  especially  active  as  nitrogen  gatherers.  This 
department  has  secured  the  Moore  cultures  for  two  years, 
and  used  them  upon  alfalfa,  soy  beans  and  cow  peas.  The 
directions  were  carefully  followed  in  all  cases,  but  no  partic- 
ular results  were  obtained  that  could  be  attributed  directly 
to  the  action  of  the  applied  cultures.  The  yields  for  the  soy 
bean  and  cow  pea  plots  receiving  the  cultures  were  no  greater 
than  those  not  receiving  them,  neither  did  the  plots  thus 
treated  show  any  noticeable  increased  nodular  development. 
A  newly  seeded  piece  of  alfalfa,  inoculated  with  soil  from  an 
old  alfalfa  field,  seemed  to  receive  a  decided  help  from  the 
treatment,  judging  from  the  growth  and  apparent  vigor  of 
the  plants.  The  writer  would  in  no  way  condemn  the  Moore 
cultures,  knowing  the  progress  that  has  been  achieved  by 
numerous  investigators  along  this  line.  Farmers  may  try 
the  Moore  cultures  in  a  small  way,  but  should  not  be  disa|> 
pointed  if  the  results  are  not  as  expected.  The  daily  press 
and  popular  journals  have  made  altogether  too  extravagant 
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statements  and  claims  regarding  them.  Work  of  this  char- 
acter still  requires  much  study  before  the  highest  practical 
results  are  secured. 

11.     Changes  in  Staff. 

Albert  Parsons,  B.S.,  for  two  years  employed  as  inspector 
of  concentrated  feeds  and  of  Babcock  machines,  resigned 
July  1,  to  accept  a  position  as  assistant  superintendent  at 
Hood  Farm,  Lowell,  Mass.  His  place  has  been  filled  by  the 
appointment  of  Frank  G.  Helyar,  B.S.,  University  of  Ver- 
mont, 1905.  Joseph  G.  Cook,  B.S.,  assistant  in  animal 
nutrition,  resigned  August  1,  to  become  superintendent  of 
the  farm  at  Norfolk,  Mass.,  belonging  to  T.  D.  Cook  &  Co. 
Roy  F.  Graskill,  a  recent  graduate  of  the  Massachusetts  Ag- 
ricultural College  dairy  coui*se,  succeeds  him.  E.  S.  Fulton, 
B.S.,  assistant  chemist,  severed  his  connection  with  this 
department  September  15,  having  received  an  appointment 
with  Dr.  F.  G.  Benedict  of  Wesleyan  University  of  Middle- 
town,  Conn.,  who  has  charge  of  the  nutrition  investigations 
for  the  United  States  Department  of  Agriculture.  Mr.  A. 
C.  Whittier,  B.S.,  University  of  Maine,  1905,  has  taken 
Mr.  Fulton's  place.  The  writer  desires  to  express  his  high- 
est appreciation  of  the  faithfulness,  interest  and  care  exer- 
cised by  all  his  co-workers  in  the  prosecution  of  the  various 
lines  of  work  undertaken  by  this  department  during  the  past 
year. 
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Part  II.  —  Experiments  ix  Animal  Nutrition. 


1.     Bibby's  Dairy  Cake. 


J.    B.    LINDSEY.* 


Nature  and  Composition  of  the  Cake. 

This  material  is  made  by  J.  Bibby  &  Sons,  Liverpool, 
Eng.,  and  is  imported  in  the  form  of  cake.  It  is  composed 
chiefly  of  ground  cotton-seed,  together  with  locust  or  carob 
bean,'^  cereals  (maize,  wheat,  etc.)  or  their  by-products, 
fenugreek  and  salt ;  it  possesses  a  pleasant  taste  and  smell. 
A  number  of  samples  have  Ix^en  found  that  were  quite 
mouldy,  having  probably  been  stored  in  a  damp  place.  The 
sample  used  in  the  feeding  experiment  herein  described  had 
the  following  composition  :  — 


Bibby*8  Dairy 
Cake. 


Standard  Wheat 

Middlings  for 

Coinpariaon. 


Gluten  Feed  for 
Comparison. 


Water,    . 
Ash, 
Protein, . 
Fiber,     . 
Extract  matter. 
Fat, 


11.96 
7.89 

17.99 
7.91 

45.05 
9.20 


10.00 
4.30 

18.00 
7.00 

65.70 
5.00 


9.69 

1.40 
23.55 

7.15 
56.08 

8.13 


The  cake  has  a  high  a.sh  percentage,  due  partly  to  the 
presence  of  added  salt,  a  moderate  amount  of  protein  and 


1  With  E.  B.  HoUand,  P.  H.  Smith  and  J.  G.  Cook. 

'  The  locust  or  carob  tree  is  cultivated  in  Spain,  the  eastern  Mediterranean 
regions  and  Egypt.  The  pods  contain  considerable  quantities  of  sugar,  and  are 
eaten  by  both  men  and  animals. 


1906.] 


PUBLIC  DOCUMENT  — No.  31. 


189 


fiber,  and  quite  a  noticeable  per  cent,  of  fat.  It  is  guaran- 
teed to  contain  18  to  20  per  cent,  of  protein  and  6  to  8  per 
cent,  of  fat,  and  usually  meets  these  requirements.  It  has 
not  been  found  to  be  very  generally  distributed. 

Digestibility  of  Bibby's  Dairy  Cake. 

The  average  results  of  six  single  trials  with  sheep  are  here 
given,  together  with  the  coefficients  for  standard  wheat  mid- 
dlings and  gluten  feed  for  comparison.  The  full  details  of 
the  digestion  experiment  have  l^een  reported  in  the  seven- 
teenth report  of  this  station. 


Coefficients  of  Digestibility, 


Btbby'B  Dairy 
Cake. 


Standard  Wheat 

Middling  •  for 

Companaon. 


Gluten  Feed  for 
CompariM>n. 


Dry  matter,    . 
Ash, 

Protein,  . 
Fiber,      . 
Extract  matter, 
Fat, . 


86 
76 
89 
83 


In  the  several  trials  with  Bibby's  dairy  cake  the  sheep 
experienced  considerable  difficulty  in  digesting  the  crude 
fiber,  due  probably  to  the  fact  that  it  was  derived  largely 
from  cotton-seed  hulls.  It  may  be  said  that  the  total  cake 
proved  modemtely  digestible,  the  fiber  having  a  low  and  the 
fat  a  high  digestibility.  Both  in  chemical  composition  and 
in  digestibility  Bibby's  dairy  cake  closely  resembled  standard 
wheat  middlings.  Gluten  feed  contains  5  to  6  per  cent, 
more  protein,  and  is  more  digestible  than  the  cake. 


Cost  of  Digestible  Matter. 


Bfl.b^-j^D..ry  |  St^djjd^  Wh-t  |   «,„^„  ^^. 


PoundB    cligc*8tlb]e    matter    in    2,000 

pounds. 
Cost  of  one  pound  (cents),  . 
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The  above  figures  are  based  on  the  average  wholesale 
prices  of  middlings  and  gluten  feed  for  the  year  1904,  plus 
10  per  cent. ;  namely,  $2().70  for  middlings  and  $27.72  for 
gluten  feed.  Bibby's  dairy  cake  cost  $30  a  ton.  The  cal- 
culations show  that  a  ton  of  wheat  middlings  furnished  rather 
more  digestible  matter  than  a  ton  of  Bibby's  dairy  cake,  and 
at  a  somewhat  less  cost  a  pound.  They  further  show  that, 
if  1,550  pounds  of  digestible  matter  in  a  ton  of  gluten  feed 
could  be  purchased  for  $27.72,  1,232  pounds,  being  the 
quantity  contained  in  a  ton  of  Bibby's  dairy  cake,  ought  not 
to  cost  over  $22.  In  other  words,  Bibby's  dairy  cake  at  $30 
a  ton  furnishes  digestible  matter  at  some  37  per  cent,  ad- 
vance over  that  contained  in  gluten  feed  at  $27.72  a  ton. 

Feeding  Experiment   Kith  Bibby's  Dairy    CaJce,    Springy 

1904. 

In  oixler  to  test  the  efficacy  of  this  cake  as  a  food  for  milk 
production,  four  cows  were  divided  as  evenly  as  possible 
into  two  gi'oups,  and  fed  by  the  reversal  method.  All  of 
the  cows  received  first-cut  hay,  rowen  and  bran  as  a  basal 
ration.  In  the  first  half,  two  of  the  cows  received  a  definite 
quantity  of  the  dairy  cake  and  the  other  tw^o  a  like  quantity 
of  gluten  feed  ;  in  the  second  half,  these  two  grain  feeds  were 

reversed. 

Duration  of  Expcrimait. 


Period*. 

Datxb. 

Gluten  Feed  Ration. 

Bibby*s  Dairy 
Cake  Ration. 

J  •}             •                • 

II.,     . 

May  7  through  May  27. 
Juue  4  through  June  24. 

Red  II.  and  Brlghty. 
Llnnle  and  Blanche. 

Linnle  and  Blanche. 
Red  II.  and  Brighty. 

Care  of  the  Animals,  —  The  cows  were  kept  in  roomy 
stalls,  well  carded,  and  turned  into  the  yard  some  six  or 
more  hours  each  pleasant  day. 

Method  of  Feeding.  —  The  animals  were  fed  twice  daily, 
the  hay  being  given  about  an  hour  before  milking,  and  the 
gi'ain  mixtures  just  before  milking.  The  several  grains 
were  well  mixed  before  being  fed.  Bibby's  dairy  cake  was 
ground  to  the  fineness  of  ordinary  meal.  Water  was  sup- 
plied the  animals  constantly  by  means  of  a  self-watering 
device. 
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Character  of  Feeds,  — The  first-cut  hay  was  a  mixture  of 
Kentucky  blue-grass,  timothy  and  red  clover.  The  rowen 
was  a  mixture  of  second  groAvth  of  grass  and  red  clover, 
secured  in  good  condition.  The  spring  bran,  gluten  feed 
and  Bibby's  dairy  cake  were  of  good  average  quality. 

Weighing  the  Animals.  —  The  animals  were  weighed  for 
three  consecutive  days  at  the  beginning  and  end  of  each  half 
of  the  trial. 

Sampling  Feeds.  —  The  hay  and  rowen  were  sampled  at 
the  beginning,  middle  and  end  of  each  half  of  the  trial,  dry 
matter  determinations  made  at  once,  and  the  several  samples 
mixed  for  analysis.  The  grains  were  sampled  daily,  and 
preserved  in  glass-stoppered  bottles.  The  cows  received 
two  ounces  of  salt  daily. 

Sampling  the  Milk.  —  The  milk  of  each  cow  was  sampled 
twice  daily  for  five  consecutive  days  of  each  week,  and  pre- 
served with  formaline  in  tightly  corked  bottles.  The  method 
of  sampling  consisted  in  mixing  the  freshly  drawn  milk  with 
an  especially  constructed  mixer,  and  immediately  removing 
a  small  dipperful.  Determinations  of  fat  were  made  weekly, 
and  solids  every  other  week. 

History  of  Ihe  Cows,  Spring,  1904. 


Kame. 

Age 

(Years). 

8 
8 
7 
9 

Last  Calf  dropped. 

Number  of 

Days  with 

Calf. 

Milk  Yields, 

Beginning  of 

Experiment 

(Pounds). 

Red  II.,    . 
Brlghty.  . 
Llnnie,     . 
Blanche,  . 

Jcreey-Durhani, 
Grade  Jersey,     . 
Grade  Jersey,     . 
Grade  Jersey,     . 

December,  1903. 
August,  1908. 
October,  190S. 
Augast,  190S. 

59 
124 

66 
121 

90 
17 
21 
22 

Daily  Rations  consumed  (^Pounds), 


Ratiok. 

1 

1 

Cows.            Hay. 

Rowen. 

Brsn. 

Gluten 
Feed. 

Bibby's 
Dairy  Cake. 

Gluten  feed,     . 

Red  II.,    . 
Brlghty,  . 
Llnnie,     . 
Blanche,  . 

18 
14 
14 
17 

6 
6 
6 
6 

4 
8 
3 
8 

4 
8 
8 

4 

- 

Bibby's  dairy  cake, . 

Red  II.,    . 
Brlghty,  . 
Llnnie,     . 
Blanche,  . 

18 
14 
14 
17 

6 
6 
6 
6 

4 
3 
8 
8 

- 

4 

8 
8 

4 

Average,    gluten 

feed  ration. 
Average,  Bibby's 
dairy  cake  ration. 

... 

.        •        • 

15.75 
15.76 

6 
6 

3.25 
8.25 

8.6 

8.5 

192 


HATCH  EXPERIMENT   STATION. 


[Jan, 


It  will  be  seen  that  the  cows  received  the  same  basal  ration 
daily,  and  in  addition  averaged  3.5  pounds  of  gluten  feed  or 
dairy  cake. 

Avercige  Dry  Matter  and  Digestible  Organic  Nutrients  in  Daily  Bation 

{Pounds). 


Dry 
Ifatter. 

NntritiTe 
Ratio. 

Ratiov. 

Protein.     Fiber. 

Matter.      '^^ 

1 
Total.  ! 

Gluten  feed,  average,    . 

Blbby's  dairy  cake, 
average. 

24.99 
24.91 

2.36 
2.07 

4. 15 
8.96 

7.73 
7.27 

.35 
.36 

14.60  ■ 
13.86 

1:  5.4 
1:  6.0 

The  two  rations  furnished  the  same  quantity  of  total  dry 
matter  daily.  The  Bibby's  dairy  cake  ration  contained 
rather  less  protein  and  about  three-fourths  of  a  pound  less 
total  digestible  matter.  This  was  due  principally  to  the  fact 
that  Bibby's  dairy  cake  was  less  digestible  than  the  gluten 
feed.  It  would  naturally  l)e  expected  that  Bibby's  dairj- 
cake  ration  would  produce  rather  less  milk,  or  cause  the 
animals  to  shrink  somewhat  in  live  weight. 

Total  Yields  of  Milk  Products  (Pounds) . 


Ratiok. 

Total 
Milk. 

Avenwe 
Daily 
Yield. 

Total 
BolidB. 

Total 

Fat. 

Butter 

EqulTalent 

85  Per  Cent. 

Gluten  feed, 

Bibby's  dairy  cake, 

1,860.04 
1,880.01 

22.14 
21.79 

256.12 
251.20 

80.89 
90.00 

105.75 

106.88 

The  yields  obtained  from  the  two  rations,  covering  a 
period  of  twenty-one  days  in  each  case,  were  practically 
identical.  If  the  periods  had  covered  twice  the  length  of 
time,  the  results  would  have  been  regarded  as  more  satis- 
factory. Longer  periods  were  not  i)i'acticable,  owing  to  the 
condition  of  the  animals  and  the  nearness  of  summer  weather. 


Average  Composition  of  the  Herd  Milk. 


Ration. 

Total  Solids                Fftt 
(Per  Cent. ) .         (Per  Cent. ) . 

Gluten  feed, 

Blbby'B  dairy  cake, 

13.77 
13.78 

4.83 
4.92 
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The  two  rations  produced  milk  having  practically  the 
same  composition. 

Food  Cost  of  Milk  Products. 


Ratioh. 

Total  MUk. 

One  Hundred 
PoundB  Milk. 

One  Pound 
Butter. 

Gluten  feed 

Blbby'B  dairy  cake, 

Percentage  increased  cost  with  Bibby'a 
dairy  cake. 

$•20  85 
22  08 

6.66 

$1  12 
120 

7.14 

$0  20 
21 

6.00 

In  calculating  the  above  results,  gluten  feed  was  charged 
at  $27.72  a  ton,  Bibby's  dairy  cake  at  $30,  bran  at  $20,  hay 
at  $15  and  rowen  at  $14.  The  increased  cost  of  the  milk 
and  butter  produced  by  the  Bibby's  dairy  cake  ration  was 
due  to  the  price  asked  for  Bibby's  dairy  cake. 

Herd  Oaifi  or  Loss  in  Live  Weight, 


Ration. 

Total  Gftin  or  Loab. 

Gluten  feed 

43  + 
2  — 

Bibby's  dairy  cake. 

There  appeared  to  have  been  a  slight  gain  in  live  weight 
produced  by  the  gluten  ration.  During  the  Bibby's  dairy 
cake  period  the  weight  remained  constant. 

Conclusioris. 

1.  Bibby's  dairy  cake,  a  manufactured  product,  resembles 
in  chemical  composition  and  digestibility  standard  wheat 
middlings.  It  has  a  sweet  taste  and  an  agreeable  flavor  and 
odor,  due  to  the  presence  of  the  carob  bean,  fenugreek  and 
salt. 

2.  It  was  found  to  contain  slightly  less  digestible  matter 
than  middlings,  and  some  20  per  cent,  less  than  gluten  feed. 
On  the  basis  of  digestible  matter  contained  in  the  Bibby's 
dairy  cake  and  in  first-class  gluten  feed,  the  former  should 
sell  for  20  per  cent,  less  a  ton. 

3.  While  the  cake  is  readily  eaten  and  highly  relished  by 
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all  farm  animals,  it  is  believed  that  the  agreeable  flavor  and 
odor  do  not  make  it  worth  the  extra  price  asked. 

4.  In  the  feeding  experiment,  lasting  twenty-one  days, 
the  four  cows  produced  practically  as  much  milk  on  the 
Bibby's  dairy  cake  as  on  the  gluten  feed  i-ation ;  the  latter 
ration  produced  a  slight  gain  in  live  weight.  The  cost  of 
milk  and  butter  was  noticeably  more  on  the  Bibby's  dairy 
cake  ration.  The  experiment  indicates  that  the  Bibby's 
dairy  cake  mtion  furnished  a  sufficient  quantity  of  digestible 
matter  to  meet  the  requirements  of  the  several  cows.  Had 
the  periods  been  longer,  and  the  cows  in  a  less  advanced 
period  of  lactation,  it  is  believed  the  differences  would  have 
been  more  striking. 

5.  Bibby's  dairy  cake,  at  prevailing  market  prices,  is  not 
regarded  as  an  economical  concentrate ;  it  can  be  used,  how- 
ever, if  desired,  as  the  exclusive  gi'ain  ration  for  sheep, 
young  dairy  stock  and  milch  cows.  From  5  to  8  pounds 
would  be  the  usual  daily  allowance  for  the  latter  animals. 
Its  chief  use  should  be  as  an  appetizer,  to  be  mixed  in  small 
(juantities  with  foods  that,  because  of  an  inferior  flavor, 
would  not  be  otherwise  readily  consumed. 

From  the  standi)oint  of  economy,  farmers  will  do  well  to 
produce  their  hay,  silage  and  corn  meal,  and  to  purchase 
only  those  manufactured  concentrates  that  are  rich  in  protein, 
such  as  cotton-seed  meal,  gluten  feed,  distillers'  and  brewers' 
dried  grains,  wheat  middlings  and  bran. 
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2.     Eureka  Silaoe  Corn,  —  its  Value  for  Massachu- 
setts Farmers. 


J.    H.    I.INDSEY   AND   P.    II.    SMITH. 


This  com  is  said  to  have  originated  in  Virginia.  It  is  a 
large  southern  dent,  and  is  considerably  used  for  silage  pur- 
poses by  New  England  fanners. 

Brooks  ^  of  this  station  compared  a  number  of  dent  varieties 
during  the  season  of  1901.  The  Eureka  grew  to  be  15  feet 
high,  appeared  to  be  quite  heavily  leaved,  and  when  cut, 
September  14,  the  ears  were  just  fonning.  This  variety 
yielded  rather  heavier  than  the  others,  producing  at  the  rate 
of  24  tons  to  the  acre,  containing  8,944  pounds  of  dry 
matter.  Its  digestibility  was  not  determined.  Brooks  con- 
cluded that  the  heavy  dents  were  not  as  satisfactory  as  the 
smaller  varieties  for  New  England  conditions.  At  the  solici- 
tation of  Ross  Bros,  of  Worcester,  who  recommend  and  sell 
the  Eureka  seed  for  silage  purposes,  this  department  has 
made  a  more  thorough  study  of  the  Eureka,  and  briefly  pre- 
sents the  results  and  conclusions  in  the  following  pages. 

Crop  of  1903. 

One-fourth  acre  of  medium  well-drained  loam,  in  a  good 
state  of  feitility,  was  treated  with  manure  from  well-fed 
dairy  cows,  at  the  rate  of  6  cords  to  the  acre.  The  manure 
was  plowed  in,  and  the  land  well  fitted  and  seeded  May  26, 
with  Eureka  corn,  obtained  of  Ross  Bros.  The  seed  came 
up  well,  and  the  corn  made  as  good  growth  as  could  be 
expected  during  the  exceptionally  cool  season.  Frosts  held 
off  until  nearly  the  1st  of  October,  and  the  corn  was  allowed 
to  grow  until  Septemljer  25,  in  order  to  insure  a  maximum 

'  Fourteenth  axmual  report  of  the  Hatch  Experiment  Station,  pp.  32-34. 
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development.  At  that  time  it  averaged  11^  feet  in  height, 
the  ears  had  formed,  and  the  kernels  were  just  beginning  to 
develop.  When  cut,  it  contained  82.6  per  cent,  of  water,  and 
yielded  at  the  rate  of  15  tons  of  green  material  to  the  acre. 

Crop  of  1904. 

One-third  of  an  acre  of  well-drained,  light  loam  was 
plowed,  manured  at  the  rate  of  6  cords  to  the  acre  and  w^ell 
fitted.  The  area  was  divided  into  two  halves,  and  planted 
with  Eureka  and  Sibley's  Pride  of  the  North  corn,  the  latter 
a  medium  dent  that  will  mature  its  seed  in  our  latitude. 
Some  of  the  seed  failed  to  germinate,  more  particularly  the 
Eureka,  which  necessitated  some  replanting.  When  the 
corn  was  15  inches  high  it  was  thinned  to  about  one  stalk 
to  the  foot.  The  area  was  kept  well  cultivated  and  free 
from  weeds.  On  July  12  the  com  was  growing  fast  and 
looked  healthy,  the  Eureka  being  the  taller.  August  15 
the  Pride  of  the  North  was  well  tasseled  and  silked,  while 
the  Eureka  tassels  were  just  showing.  The  com  was  cut 
September  15,  at  which  time  the  Pride  of  the  North  averaged 
9  to  10  feet  in  height  and  was  fairly  ripe,  with  kernels  glaz- 
ing. The  Eureka  was  12  to  13  feet  high  and  quite  immature, 
the  ears  being  small  and  the  kernels  scarcely  fomied.  Two 
plats,  each  175  by  35  feet,  were  cut,  stooked  and  eventually 
carried  to  the  tern  and  carefully  weighed.  The  Eureka 
yielded  93B  pounds  of  dry  matter,  equal  to  6,683  pounds 
per  acre,  equivalent  to  20.4  tons  of  green  com  (83.6  per 
cent,  water)  ;  the  Piide  of  the  North  yielded  877  pounds 
of  dry  matter,  equal  to  6,262  pounds  per  acre,  equi^'alent 
to  13.9  tons  of  green  com  (77.5  percent,  water). 


Composition  of 

Qreen  Corn  {Per 

Cent.). 

EURKKA 

Pride  of  the 
North,  l»a4. 

IMS. 

1»M. 

! 

I 

Wittpr 

82.60 
1.08 
1.63 
4.77 
9.65 
.27 

88.60 
1.08 
1.48 
6.48 
8.11 
.26 

77.50 

Aah, 
Protein, 
Fiber,    . 
Nitrogen 

Fat, 

free  extract, 

1.06 

1.86 

4.97 

14.06 

.67 

100.00 

100.00 

100.00 
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The  above  analyses  show  that  the  Eureka,  when  cut  in 
September,  contained  considerably  more  water  and  notice- 
ably less  nitrogen-free  extract  matter  and  fat  than  the  Pride 
of  the  North. 

Composition  of  Dry  Matter  (Per  Cent.). 


Wholb  Plakt. 

Btotsh 

• 

BCEBKA. 

Pride 
of  the 
North, 
1904. 

Eureka, 
IfNM. 

Pride 
of  the 
North, 
1904. 

Ayerage, 

Forty-one 

Analyses,  for 

Comparison. 

it#a. 

IfNM. 

Ash, 

6.101 

7.86« 

6.58 

4.67 

6.96 

6.77 

6.60 

Protein, . 

9.84 

9.82 

9.01 

8.22 

8.00 

7.28 

7.60 

Fiber,    .       .       . 

27.41 

S2.70 

88.48 

22.11 

86.49 

84.45 

84.20 

Extract, 

».S2 

47.90 

49.47 

62.47 

47.19 

60.01 

60.20 

Pat, 

1.54 

1.78 

1.51 

2.58 

1.86 

1.54 

1.40 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

>  When  cut  in  antumn. 


*  After  being  housed  in  barn  until  March. 


The  differences  in  the  composition  are  much  more  notice- 
able with  the  water  eliminated.  The  Eureka  (whole  plant) 
contained  decidedly  more  ash  and  fiber,  rather  more  protein 
and  much  less  extract  matter  than  the  Pride  of  the  North. 

The  analyses  show  that  the  Pride  of  the  North  had  reached 
a  more  advanced  stage  of  development  than  the  Eureka,  and 
consequently  contained  a  much  larger  proportion  of  starchy 
matter.  The  stover  from  the  two  varieties  was  quite  similar 
in  composition. 


Percentage  of  Water  in 

Field-cured  Material. 

EUSBKA. 

m 

PRIOB  OF  THB  NOHTH. 

Whole  Plant. 

StOTor. 

Whole  Plant. 

Stover. 

60.921          68.92S 

62.89" 

37.84« 

18.13» 

1  After  being  cured  In  bam  for  six  months,  1908.        *  As  it  came  from  field,  1904. 
s  After  l)elng  in  bam  about  a  month,  1904.  *  As  it  came  from  field,  1904. 

■  After  b^ng  in  barn  about  three  months. 

The  field-cured  Eureka  still  continued  to  contain  a  high 
moisture  content,  due  probably  to  its  immaturity  and  to  its 
unusually  coarse,  porous  steins. 
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The  Pride  of  the  North  had  about  the  usual  water  content 
for  matured  com  that  had  l)een  field  cured.  These  figures 
show  that  in  a  ton  of  dried  Eureka  fodder,  as  drawn  to  the 
bam,  there  would  be  1,380  ix)unds  of  water  and  620  pounds 
of  dry  matter ;  and  in  a  ton  of  Pride  of  the  North  there 
would  be  757  pounds  of  water  and  1,243  pounds  of  dry 
matter ;  in  other  words,  each  ton  of  Pride  of  the  North  would 
have  twice  the  feeding  value  of  Eureka,  without  taking  into 
consideration  the  superior  nutritive  character  of  the  dry 
matter,  which  will  be  alluded  to  under  another  heading. 

The  corn  stover  derived  from  the  two  varieties  likewise 
showed  marked  differences  in  the  water  percentage  present. 
The  barn-cured  Pride  of  the  North  stover  was  exceptionally 
dry. 

Vojyiposition  of  Paris  of  Corn  {Per  Cent.). 

[Dry  Matter.] 


Lkatbs. 

Btalks. 

Ears. 

Husks. 

Rureka. 

Pride   1 
of  the 
North. 

Eureka. 

Pride 
of  the 
North. 

Eureka. 

Pride 
of  the 
North. 

Eureka. 

Pride 
of  the 
North. 

Asli,     .... 

8.9S 

9.42 

5.42 

5.81 

3.25 

1.95 

3.02 

3.17 

Protein,      . 

14.53 

14.53 

4.80 

4.55 

12.00 

9.82 

8.66 

5.40 

Fiber,' .... 

28.43 

25.00 

35.77 

31.94 

19.47 

11.37 

24.64 

27.32 

Extract.      . 

45.63 

47.63 

52.94 

50.82 

63.84 

73.65 

62.22 

62.70 

Fat,     .... 

2.43 

3.42 

1.07 

.88 

1.44 

3.21 

1.46 

1.41 

100.00 

100.00 

100.00 

1 

100.00 

100.00 

100.00 

100.00 

100.00 

The  samples  were  taken  immediately  after  the  corn  was 
cut  (September  15),  dried  at  a  low  heat,  and  preserved  in 
glass-stoppered  bottles.  The  leaves  of  the  two  varieties 
were  similar  in  composition,  and  are  the  most  valuable  parts 
of  the  plant,  aside  from  the  ears.  The  stalks  of  the  Eureka 
were  characterized  by  containing  more  fiber  than  the  other 
variety.  The  ears  produced  by  the  Eureka  contained  rather 
more  protein  and  ash,  decidedly  more  fiber  and  noticeably 
less  fat  and  extract  matter  than  those  yielded  by  the  Pride 
of  the  North.  The  analyses  make  clear  tliat  the  ears  ob- 
tained from  the  Eureka  were  quite  imperfectly  developed. 
The  composition  of  the  husks  was  more  uniform. 
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Digestibility  of  the  Com, 

The  first  digestion  experiment  was  made  in  the  autumn 
of  1903,  with  the  Eureka  green  com.  Another  expei*iment 
was  made  with  the  same  corn,  after  it  had  been  cured  and 
housed  for  six  months.  Unfortunately,  a  digestion  test  was 
not  made  with  the  Pride  of  the  North  (whole  plant) .  During 
the  autumn  of  1905,  therefore,  another  sample  of  this  variety 
was  tested  for  digestibility.  It  was  fully  developed  and  well 
eared.  Other  experiments  were  made  to  test  the  digesti- 
bility of  the  stover  of  each  of  the  two  varieties  produced  in 
1904.  The  several  tests  were  made  with  the  same  sheep  in 
each  case,  the  results  of  which  follow  :  — 


EmuoLi. 


Oreen, 

(Three 
Sheep). 


Dry  matter, 

Ash, 

Protein,      .       .       .       . 

Fiber, 

Nitrogen- free  extract, 
Fat 


67 
42 
67 
60 


72 


66 


Drv, 
IMS 

(Two 
Sheep). 


64 
40 
57 
72 
64 
62 


Pride  of  the 

North,  Oreen, 

1909  (Two 

Sheep). 


71 
S4 
63 
66 

77 
76 


Borekjk, 
Stover,  1904 
(Two  Sheep). 


64 
45 
48 
68 
58 
67 


Pride  of  the 

North,  Stover, 

1904  (Two 

Sheep). 


54 
SI 
45 
60 
64 
64 


The  green  Eureka  fodder  (whole  plant)  and  the  same 
material  dried  showed  only  slight  variation  in  the  digesti- 
bility of  total  dry  matter.  The  results  correspond  closely 
with  those  obtained  by  other  experimenters  with  large 
southern  varieties  at  a  similar  stage  of  growth.  For  some 
reason  the  fiber  in  the  dry  material  was  more  fully  digested 
than  in  the  green  substance,  and  the  protein  and  extract 
matter  less  so.  The  Pride  of  the  North  (whole  plant) 
proved  to  be  rather  more  digestible  than  the  Eureka,  due 
to  the  fact  that  it  was  well  eared.  The  digestible  material 
in  the  Pride  of  the  North,  because  of  its  content  of  matured 
grain,  would  naturally  yield  more  net  available  energy  than 
a  like  amount  of  digestible  matter  derived  from  the  Eureka. 
The  corn  stover  (all  ears  removed)  from  each  of  the  two 
varieties  appeared  to  be  equally  well  digested. 
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Stirmnary  of  Yields. 

A  definite  quantity  of  each  of  the  tw^o  varieties  of  green 
material  was  separated  into  husks,  eai*s,  leaves  and  stalks, 
in  order  to  determine  the  relative  proportions  of  each.  The 
figures  show  percentages  or  pounds  in  100. 


(a)  Yield  of  Parts, 


Pabts. 


HOBkB, 

Ban, 

Lea?eB, 

Stalks, 


Firat 
Triftl. 


Second 
Triftl. 


6.50 

6.25 

22.75 

65.00 


100.50 


8.00 

8.25 

21.75 

62.26 


100.25 


Avenge. 


7.25 

7.25 

22.25 

68.62 


100.S7 


PSEDB  OF  THB  NOBTH. 


Plrst 
Trial. 


10.25 
21.25 
20.00 
47.50 


99.00 


Second 
Trial. 


11.25 
23.00 
90.00 
46.00 


100.25 


Ayerige. 


10.75 
22.11 
20.00 
46.76 


90.67 


The  results  are  in  accordance  with  the  teaching  of  the 
analytical  data.  The  Eureka  showed  only  7.25  per  cent,  of 
ears,  while  the  Pride  of  the  North  contained  22.11  per  cent. 
The  Pride  of  the  North  variety  consisted  of  46.75  per 
cent,  of  stalks,  and  the  Eureka  63.62  per  cent.  The  Eureka, 
even  at  its  less  advanced  stage  of  growth,  contained  only 
slightly  more  leafy  matter  than  the  Pride  of  the  North. 

(6)  Yield  per  Acre  (^Pounds) . 


Pride  of  the 
North,  IfNM. 


Green  materini,  .... 
Dry  matter,  .... 
EBtlmated  digestible  matter,  . 


1  Obtained  bj  allowing  67  per  rent,  of  th<>  dry  matter  to  be  digestible  In  the  Eureka, 
and  71  per  cent.  In  the  Pride  of  the  North,  as  determined  by  actual  experiment. 


The  above  results  indicate  strongly  that  the  Eureka,  al- 
though a  larger  variety,  yielding  considerable  more  green 
material  than  the  Pride  of  the  North,  is  not  likely  to  furnish 
any  more  actual  food  to  the  acre.     In  the  present  instances, 
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the  party  drawing  the  product  of  an  acre  of  green  Eureka 

corn  to  the  barn  would  be  transporting  34,109  pounds  of 

water  and  6,691  of  dry  matter,  while  in  the  case  of  the 

Pride  of  the  North  he  would  cart  21,545  pounds  of  water 

and  6,255  pounds  of  dry  material ;  in  other  words,  to  secure 

essentially  the  same  quantity  of  actual  food  in  the  Eureka  he 

would  be  required  to  handle  12,564  pounds  extra  water. 

It  is,  of  coui-se,  understood  that  the  yield  would  vary 

from  3'ear  to  year,  depending  on  soil  and  climatic  conditions. 

It  is  believed,  however,  that  the  relative  proportions  would 

hold  true,  and  that  the  farmer  would  secure  as  much  actual 

food  material  from  those  varieties  of  corn  that  mature  their 

seed,  without  being  obliged  to  handle  the  extra  bulk  in  the 

form  of  water. 

Concluf^ions, 

1.  Eureka  silage  corn  is  a  late  dent  variety ;  it  has  large 
stalks,  which  appear  to  be  thickly  set  with  leaves.  During 
the  seasons  of  1903  and  1904  it  grew  11  to  13  feet  high, 
and  when  cut,  September  15,  the  ears  were  very  inmiature 
(kernels  just  forming). 

2.  In  comparison  with  Sibley's  Pride  of  the  North,  a 
medium  dent,  which  matures  its  ears  in  this  latitude,  the 
Eureka  green  corn,  when  cut,  contained  a1>out  6  per  cent, 
more  water,  noticeably  more  ash  and  fil)er,  and  much  less 
extract  matter.  The  field-cured  fodder  of  the  Eureka  still 
contained  as  high  as  69  per  cent,  of  water,  while  the  Pride 
of  the  North  contained  only  38  per  cent. 

3.  The  leaves  and  husks  of  each  variety  did  not  vary 
gi-eatly  in  composition.  The  cars  and  stalks  of  the  Eureka 
contained  more  fiber  and  nmch  less  extract  matter  and  fat 
than  those  of  the  Pride  of  the  North. 

4.  The  Eureka  green  fodder  was  found  to  be  67  per  cent., 
and  the  same  material  dry  64  percent.,  digestible  ;  a  typical 
sample  of  Pride  of  the  North,  cut  green,  was  71  per  cent, 
digestible.  The  stover  of  both  varieties  proved  equally  di- 
gestible. 

5.  The  Eureka  yielded  about  the  same  relative  weight  of 
green  leaves  as  did  the  Pride  of  the  North.  It  produced  64 
per  cent,  of  stalks  and  7  per  cent,  of  eai-s,  while  the  Pride 
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of  the  North  yielded  47  per  cent,  of  stalks  and  22  per  cent, 
of  ears. 

6.  The  Eureka  produced  at  the  rate  of  20  tons  of  green 
fodder,  and  the  Pride  of  the  North  13  tons  of  green  fodder, 
to  the  acre.  The  latter,  however,  contained  nearly  as  much 
dry  and  digestible  matter  (actual  food  material)  as  did  the 
former.  The  excess  yield  of  Eureka  green  corn,  therefore, 
consisted  of  water. 
i  7.    Had  the  seasons  of  1903  and  1904  been  more  favorable 

to  the  growth  of  corn,  it  is  probable  that  both  varieties 
would  have  produced  larger  yields.  It  is  very  doubtful, 
however,  if  the  Eureka  would  have  matured  its  grain. 

The  writer,  therefore,  thinks  it  unwise  to  grow  such  late 
dents  as  the  Eureka,  and  believes  the  northern  farmer  will 
secure  better  feed  for  less  money  by  holding  fast  to  those 
varieties  that  will  mature  not  later  than  September  10  or  15. 

It  is  well  known  that  immature  com,  such  as  the  Eureka, 
undergoes  more  serious  decomposition  when  ensiled  than 
do  well-matured  varieties,  which  would  still  further  detract 
from  its  nutritive  value. 


190(3. J  l^UBLIC   DOCUMENT  — No.  31.  203 


3.     Concerning  Wheat  Bran. 


J.    B.    LINDSEY.* 


(1)     Introduction. 

Until  within  compamtively  recent  times,  wheat  bran  and 
corn  meal  have  formed  the  two  staple  concentrated  feeds  for 
dairy  stock,  and  in  spite  of  the  large  variety  of  concentrates 
now  in  the  market,  the  former  still  continues  to  be  used 
largely  by  the  great  majority  of  dairymen  in  our  eastern 
States.  The  reasons  for  this  are  not  difficult  to  find.  •  A 
good  quality  of  bran  is  uniformly  palatable ;  it  can  be  fed  in 
considerable  quantities  without  producing  any  ill  effects  ;  it 
acts  as  a  slight  laxative  ;  it  furnishes  more  digestible  protein 
than  corn ;  and  it  serves  as  a  very  satisfactory  diluter  or  dis- 
tributer of  the  heavy  concentrates,  such  as  the  glutens,  cot- 
ton-seed meal  and  flour  middlings.  It  is  believed,  however, 
that  the  nutritive  material  contained  in  bran  can  be  pur- 
chased more  cheaply  in  other  concentrates,  and  that  New 
England  farmers  often  use  more  of  it  than  economy  war- 
rants. 

Attention  is  called  in  the  present  paper  to  the  composi- 
tion, digestibility,  cost  of  digestible  matter  and  the  fertilizer 
ingredients  in  bran,  as  compared  with  other  concentrated 
feeds,  and  likewise  to  experiments  I.  and  II.,  in  which  corn 
silage  is  compared  with  wheat  bran  as  a  distributer  of  the 
heavy  conoentmtes.  Note  particularly  the  brief  discussion 
of  the  results,  at  the  end  of  the  article. 

*  With  E.  B.  HoUand,  P.  H.  Smith  and  J.  G.  Cook. 
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(2)     Average  Composition  of  Concentrates. 


WhMt 
Bnn. 

Fob  CoMPAanov. 

laemiDiBiiTs. 

Cotton- 
wed 

Meal. 

Gluten 
Feed. 

DiatiUera* 

Dried 

Grains. 

Brewera' 

Dried 

GnUna. 

Halt 
Bproata. 

Water, 

Ash, 

Protein,        .... 

Flljer, 

Extract  matter  (Btarchy), 
rat 

10.00 
6.40 
16.00 
10.00 
fiS.OO 
4.60 

7.00 

6.fi0 

4d.lO 

6.10 

24.90 

11.10 

8.S0 

1.70 
26.60 

7.20 
58.10 

3.00 

8.00 
1.70 
83.00 
13.10 
32.40 
11.80 

8.00 

3.80 

23.10 

10.80 

49.40 

4.90 

11.00 
6.80 
27.10 
11.80 
42.90 

i.eo 

Wheat  bran  contains  noticeably  less  protein  than  any  of 
the  other  important  by-products.  Nitrogen-free  extract  mat- 
ter usually  is  the  fodder  group  next  in  vahie  to  the  protein. 
The  quantity  contained  in  bran  is  approximately  equal  to 
that  found  in  gluten  feed,  and  not  greatly  in  excess  of  the 
percentage  in  brewers'  grains  and  malt  sprouts.^  Most  of 
the  several  feeds  enumerated  contain  about  similar  fiber  per- 
centages. 

(3)     DigeMibility  of  the  ConcentrcUes, 

Tlie  figures  in  the  following  table  show  the  pounds  of 
digestible  fodder  groups  contained  in  one  ton  of  the  several 
feeds. 

Wheat  bran  is  shown  to  contain  rather  less  total  digestible 
matter  and  noticeably  less  digestible  protein  than  any  of  the 
several  feeds  tabulated.  The  two  carbohydrate  feeds,  com 
and  hominy  meals,  are  naturally  deficient  in  protein,  but 
very  rich  in  digestible  starchy  matter  and  fat. 


*  The  quantity  of  extract  matter  in  cottou-Beed  meal  is  quite  small,  due  to  the 
exceptionally  high  protein  percentage. 
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The  above  figures  are  quite  instructive.  They  show  that 
digestible  matter  in  bran,  ootton-seed  meal  and  distillers* 
and  brewers'  dried  grains  has  cost  about  the  same  for  a  num- 
ber of  years,  while  in  the  form  of  malt  sprouts  the  price  has 
l)een  somewhat  less.^  Corn  and  corn  by-products  (gluten 
and  hominy  feed )  have  furnished  digestible  matter  for  uni- 
formly less  money  than  it  could  be  purchased  for  in  the  form 
of  either  bran,  cotton-seed  meal,  distillers'  or  brewers'  resi- 
dues. 

Retail  Cost  of  Digestible  Protein, 

[Allowing  1  ocnt  for  digestible  carbohjdrateB,  .6  cent  for  dlgesUblo  liber  and  3.26 cents 

for  digestible  fat.] 


Spring 

and  Winter 

Bran. 

190lto 

1904. 

Cotton- 
seed 
Meal. 

lOolto 
1904. 

Gluten 

Feed. 

1901to 

1904. 

Distillers' 

Grains. 

1904  to 

July. 

1905. 

Grains. 
1904. 

Malt 

Sprouts. 

1904. 

Market  price  per  ton,  . 

CoBt  of  one  pound  of 
digestible    protein 
(cents). 

$22  48 
6.40 

$29  17 
2.72 

$2«  06 
S.OO 

$27  00 
3.66 

$22  50 
3.91 

$21  00 
3.S6 

Cotton-seed  meal  furnishes  digestible  protein  for  the  least 
money,  gluten  feed  standing  next  in  order,  while  protein  in 
the  form  of  wheat  bran  is  decidedly  expensive.  Naturally, 
carbohydrate  feeds,  corn  and  the  like,  are  not  economical 
sources  of  protein. 


(4)     Fertilizing  Ingredients 

in  a  Ton  of  Concentrates. 

Wheat 
Bran. 

Cotton- 
seed 
Meal. 

Gluten 
Feed. 

Distillers* 
Grain. 

Brewers* 
Grains. 

Matt 
Sprouts. 

Nitrogen,    .... 

61 

144 

86 

106 

74 

86 

Potash,       .... 

28 

87 

- 

- 

17 

33 

Pliosphoric  acid, 

42 

60 

7 

60 

21 

29 

Valuation  per  ton,  . 

$12  84 

$30  18 

$16  00 

$19  78 

$16  26 

$18  47 

Pcrc/cntage  yalaation  of 
retail  cost. 

64 

103 

62 

73 

68 

88 

Bran  is  quite  rich  in  the  mineral  ingredients  phosphoric 
acid  and  potash,  being  exceeded  only  by  cotton-seed  meal. 

*  The  retail  price  of  malt  sprouts  and  brewers'  dried  grains  has  been  rather 
difficult  to  ascertain,  for  the  reason  that  comparatively  small  qoantitios  axe  sold 
in  Massachusetts  markets. 
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The  oorn  by-products  (gluten  feed  and  distillers  grains)  con- 
tain only  a  trace  of  potash.  The  money  valuations  are 
based  on  current  market  prices,  namely:  nitrogen,  18.5 
cents;  potash,  4.25  cents;  and  phosphoric  acid,  4  cents  a 
pound.  The  fertilizing  elements  in  the  several  feeds  are  in 
as  desirable  a  form  as  those  in  the  best  grades  of  unmixed 
fertilizing  stock.  Bran  is  shown  to  contain  fertilizer  ingre- 
dients equal  to  54  per  cent,  of  its  cost,  and  cotton-seed  meal 
is  fully  equal  to  its  cost ;  the  others  are  considerably  in  ex- 
cess of  the  bran. 

It  is  not  to  be  inferred  that  after  the  several  feeds  have 
passed  through  the  animal  their  fertilizing  ingredients  have 
as  high  a  money  value  as  before  they  were  consumed.  In 
fact,  some  20  per  cent,  has  been  retained  by  the  animal, 
more  or  less  loss  has  unavoidably  occurred  in  the  manurial 
residue,  and  they  are  in  a  much  more  bulky  condition,  which 
requires  considerable  additional  labor  to  apply  them.  Nev- 
ertheless, the  figures  show  clearly  that  the  combined  ferti- 
lizer ingredients  in  bran  have  noticeably  less  value  than  in 
any  of  the  other  by-products. 

Conclusions. 

1.  Wheat  bran  contains  noticeably  less  total  as  well  as 
less  digestible  protein  than  any  of  the  other  nitrogenous  by- 
products. 

2.  The  total  digestible  matter  in  bran  is  likewise  less  than 
in  the  other  prominent  concentrates ;  thus,  cotton-seed  meal 
contains  24  per  cent,  more,  gluten  feed  44  per  cent.,  distil- 
lers* grains  21  per  cent,  and  corn  meal  38  per  cent. 

3.  For  several  years  past  the  cost  of  a  pound  of  digestible 
matter  in  bran,  cotton-seed  meal,  distillers'  and  brewers' 
dried  gmins  has  been  about  the  same  ;  it  could  be  purchased 
in  the  form  of  gluten  feed,  corn  and  hominy  meals  for  some 
20  per  cent.  less. 

4.  A  pound  of  digestible  protein  in  wheat  bran  cost  100 
per  cent,  more  than  in  cotton-seed  meal,  80  per  cent,  more 
than  in  gluten  feed  and  50  per  cent,  more  than  in  distillers' 
dried  grains. 

5.  Because  of  its  relatively  low  protein  percentage,  the 
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fertilizer  ingredients  in  bran  have  from  10  to  50  per  cent, 
less  money  value  than  those  contained  in  the  other  by- 
products. 

6.  The  nutritive  material  and  especially  the  protein  con- 
tained in  wheat  bran  must  be  regarded,  therefore,  as  rela^ 
tively  expensive.  Because  of  its  palatability,  its  laxative 
efl'ect  and  its  desirability  as  a  diluter  or  distributer  of  the 
heavy  concentrates,  it  will  continue  to  be  used  by  many 
farmers  as  a  portion  of  the  grain  ration  for  dairy  stock. 
See  practical  deductions  as  to  the  use  of  bran,  on  page  223. 

(5)      Wheat  Bran  v.  Ooim  Silage  as  a  Distributer  of  the 

Heavy  Concentrates. 

Experiment  I.     Spring,  1903. 

Object  of  the  Experiment.  —  Wheat  bran  has  been  shown 
to  be  an  expensive  feed,  judged  solely  from  the  amount  of 
nutritive  material  it  contains.  The  present  experiment  was 
undertaken  to  see  if  silage  would  not  serve  as  a  distributer 
e(][ually  as  well  as  bran.  Such  being  the  case,  the  farmer 
could  use  home-groivn  corn,  or  corn  and  cob  meal,  in  place 
of  an  equal  amount  of  bran,  and,  by  feeding  in  addition  a 
few  pounds  daily  of  cotton-seed  meal  and  malt  sprouts  or 
flour  middlings,  get  along  with  a  minimum  quantity  of  pur- 
chased grain. 

Plan  of  the  Uxperiment.  —  The  cows,  ten  in  number,  were 
high-grade  Jerseys.  Eight  had  calved  early  the  previous 
autumn,  and  two,  Pearl  and  Ked  2d,  the  preceding  Decem- 
ber. 

The  animals  were  divided  as  equally  as  possible  into  two 
lots  of  five  each,  and  both  herds  fed  for  two  weeks  upon  the 
so-called  bran  ration,  consisting  of  silage,  hay,  cotton-seed 
meal,  flour  middlings  and  wheat  bran.  In  the  second  period, 
lasting  five  weeks,  one  lot  of  cows,  known  as  Herd  I.,  con- 
tinued to  receive  the  same  ration ;  and  the  other  lot.  Herd 
II.,  was  fed  the  so-called  silage  ration,  consisting  of  silage 
and  hay,  cotton-seed  meal,  flour  middlings  and  corn  and  cob 
meal.  In  each  of  the  two  periods  one  week  was  considered 
preliminary. 
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In  interpreting  the  results,  it  is  proposed  to  note  the 
weekly  yields  produced  in  the  second  period  by  both  herds 
on  different  grain  rations,  as  compared  with  the  weekly  yields 
of  the  first  periods,  when  the  two  herds  received  the  same 
grain  ration,  thus  ascertaining  the  comparative  efficacy  of 
the  two  different  grain  rations  fed  in  the  second  period.  The 
yields  obtained  in  the  first  period  are  to  be  used  simply  as  a 
basis  for  comparison. 

Duratioii  of  the  Exj)cr%ment, 
PtHod  I. 


Herd. 

Gharactxr  or 
Ratioit. 

Cows. 

Date. 

Number 
of  Weeks. 

I..      . 
11.,      . 

Bran  ub  distributer, 
Brun  aB  distributer. 

Brlghty,  Pearl,  Llnnie, 

Roda,  Doliska. 
Red  II.,  Dora,  Blanche, 

May,  Daisy. 

March  301 -April  6. 
March  30-April  5. 

1 
1 

Period  IF. 

II.,      . 

Bran  as  distributer, 
Silngc  as  distributer, 

Brisriity,  Pearl,  Linnle, 

Roda,  Dolisica 
Red  II.,  Dora,  Blanciie, 

May,  Daisy. 

April  12» -May  10. 
April  12-May  10. 

4 

4 

>  Preceded  by  preliminary  period  of  seven  days. 


General  Care  of  the  Animals.  — The  experiment  was  car- 
ried out  in  the  station  barn,  especially  set  apart  for  such 
work.  Each  animal  was  kept  in  a  roomy  stall,  well  carded, 
and  turned  daily  into  a  yard  for  exercise.  The  cows  were 
in  good  condition,  and  quite  contented. 

Method  of  Feeding, — The  cows  were  fed  twice  daily,  and 
water  was  before  them  constantly.  In  case  of  the  bran  ra- 
tion, the  several  grains  composing  it  were  carefully  mixed, 
and  fed  just  before  milking.  The  grains  used  in  the  silage 
mtion  —  cotton-seed  and  corn  meals  and  flour  middlings  — 
were  likewise  mixed,  and  the  resulting  combination  quite 
thoroughly  mingled  with  the  silage  by  means  of  a  four-tined 
fork,  and  fed  previous  to  milking.  One  quart  of  the  bran 
ration  weighed  .80  of  a  pound,  and  1  quart  of  the  grain 
ration  fed  with  the  silage  weighed  1.4  pounds,  the  former 
being  naturally  much  more  bulky. 
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Character  of  the  Feed  Stuffs,  —  The  bran  was  from  spring 
wheat,  the  other  grains  were  of  the  usual  good  quality.  The 
silage,  made  from  rather  poorly  eared  com,  was  of  average 
quality.  The  hay  was  largely  Kentucky  blue-grass,  with 
some  clover. 

Weighing  the  Aniniah,  —  The  animals  were  weighed  on 
three  consecutive  days  at  the  beginning  and  end  of  the  sec- 
ond period. 

Sampling  Feeds,  — The  coarse  fodder^  were  sampled  three 
times  during  the  second  period,  dry  matter  determinations 
made  immediately,  and  composite  samples  analyzed.  Small 
samples  of  the  grains  were  taken  daily  and  placed  in  glass- 
stoppered  bottles. 

Sampling  Milk,  —  The  milk  of  each  cow  was  sampled 
twice  daily  for  five  consecutive  days  of  each  week  of  the 
two  periods,  and  preserved  with  formaline  in  tightly  corked 
bottles.  The  method  of  sampling  consisted  in  mixing  the 
freshly  drawn  milk  with  an  especially  constructed  mixer, 
and  immediately  removing  a  small  dipper  full. 


Average  R(Uion  consumed  by  Each  Cow  Daily  {Founds). 
First  jierlod :  both  herds,  bran  ration. 


Hbrd. 

Fint 
Gut  Hay. 

Bilage. 

Bran. 

Cotton- 
seed 
Meal. 

Flour 
Middlings. 

Com  and 
Cob  Meal. 

I.,      .        .                  12.62 
II '        13.60 

.     26.10 
29.00 

S.eo 

3.80 

2.00 
2.10 

2.00 

a.io 

- 

I.. 
II.. 


.Second  period:  Hord  I.,  bran  ration;  Herd  II.,  silage  ration. 


12.80 
13.60 


26.70 
29.00 


3.60 


2.00 
2.10 


2.00 
2.10 


3.80 


Herd  I.  received  practically  the  same  quantity  of  grain 
and  roughage  daily  in  each  period ;  the  same  can  be  said  of 
Herd  H.  Herd  H.  needed  and  received  slightly  more  than 
Herd  I.  during  both  periods. 
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Average  Dry  and  Digestible  Daily  Nutrients  consumed  by  Each  Cow 

(Founds) . 

Herd  I. :  both  periods,  bian  ration. 


Pkriod. 

Dry 

liAtter. 

Protein. 

Cftrbo- 
hydrates. 

Fat. 

Total. 

Nutritive 
Ratio. 

A*y           •               ■               • 

11.,      . 

22.98 
23.16 

2.42 
2. 43 

11.38 
11.46 

.68 
.68 

14.49 
14.68 

1:5.4 
1:5.4 

Herd  II. :  first  period,  bran  ration;  socoiid  period,  ailage  ration. 


I.,      . 


24.85 
24.78 


2.68 
2.26 


12.36 
13.29 


.74 
.78 


15.68 
16.28 


1:6.4 
1:6.5 


Herd  I.  received  the  same  (juantity  of  digestible  nutrients 
during  both  periods.  Herd  II.  received  more  total  digest- 
ible matter  in  the  first  period  than  did  Herd  I.,  but  the 
nutritive  ratio  of  the  fodder  groups  was  the  same.  In  the 
second  or  silage  period  Herd  II.  consumed  rather  more 
total  digestible  nutrients  than  in  the  first  period,  but  less 
digestible  protein,  the  nutritive  ratio  being  somewhat  wider 
(1 :  6.5,  instead  of  1 :  5.4).  This  increase  of  digestible  mat- 
ter consumed  was  due  to  the  higher  digestibility  of  the  corn 
and  cob  meal. 


Weight  of  Aninutls  tit  Beginmtig  ami  End  of  Second  Period  (Pou7ids). 


Hkbd. 


I 


2 


i 

o 


I 


i 


I-. 


Beginning, 
End, 


860 

874 


968 
967 


815 

828 


860 
864 


761 

778 


+  67 


II., 


Beginning, 
End. 


1,008 
1,008 


875 
005 


1,168 
1,177 


1,048 
1,076 


aw 

877 


+  94 


Each  herd  made  a  slight  gain  during  the  period.     Th© 
difference  is  unimportant, 
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yield  of  Milk  arid  Milk  IfigredierUs  (Pounds) . 
First  period :  both  herds,  bran  ration. 


H 


I..      .  < 


ToUl, 


II..      .  < 


ToUl, 


Cows. 


Total 
MUk. 


Daily 
for  Cow. 


Total 
SoUda. 


Total 

Fat. 


Sour 
SSPW 


(8S  FBr  Ceofc.). 


Brighty,     . 

127.25 

18.18 

20.06 

8.21 

9.68 

Pearl,  . 

218.00 

31.14 

29.89 

10.90 

12.83 

LInnle, 

157.00 

22.43 

22.6S 

8.48 

9.98 

Roda,  . 

110.74 

15.82 

15.32 

5.65 

6.65 

Dollska,      , 

184.99 

26.43 

83.29 

7.08 

8.27 

•               •              1 

797.98 

114.00 

111.18 

40.27 

47.88 

Bed  II., 

268.49 

87.50 

82.31 

11.02 

12.96 

Dora,  . 

142.00 

20.37 

20.29 

7.27 

8.55 

Blanche, 

150.02 

21.52 

22.61 

7.91 

9.S1 

May,    . 

139.60 

19.93 

21.41 

7.88 

9.27 

Daisy,  . 

123.00 

17.57 

19.45 

7.38 

8.68 

•              • 

818.21 

116.89 

116.07 

41.46 

48.n 

Second  i>eriocl 

:  Herd  I.,  bran  ration; 

Herd  II.,  silage  ration. 

^ 

Brighty, 

609.74 

18.21 

80.84 

32.41 

38.13 

Pearl,  . 

879.70 

31.42 

125.70 

46.44 

54.65 

I..      .  * 

LInnic, 

679.00 

24.25 

97.84 

36.eo 

43.06 

Roda,  . 

439.82 

15.71 

62.37 

22.17 

26.08 

w 

Doliska, 

778.21 

27.61 

97.73 

29.15 

34.30 

Total 

3,281.47 

117.20 

4«4.48 

166.77 

196.22 

r 

Red  II., 

1,048.58 

37.45 

131.91 

43.62 

51.% 

Dora,  . 

581.83 

20.78 

86.65 

31.48 

37.04 

II.,           .     ' 

Blanche, 

609.73 

21.78 

92.26 

32.01 

37.66 

May,    . 

497.49 

ll  .1  i 

78.11 

27.96 

82.80 

to 

Daisy, . 

480.68 

17.17 

77.58 

20.99 

35.28 

Total, 

3,218.81 

114.96 

465.45 

166.06 

194.19 
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Average  Weekly  Yields  of  Etteh  Herd  (^Pounds),  and  Percentage  Oain 

or  Loss. 


PnioD*. 

Milk. 

Solids. 

Fht. 

Butter 

Equivalent 

(86  Per  Cent.). 

I 

796.0 

111.2 

40.8 

47.4 

" 

820.4 

116.1 

41.7 

49.1 

Percentage  gain  or  loss,  II.  over  I., 

+  2.8 
Herd  11. 

+  4.4 

+  3.5 

+  8.6 

I 

818.2 

116.1 

41.6 

48.8 

n.. 

804.6 

116.4 

41.3 

48.5 

Percentage  gain  or  loss,  II.  over  I., 

—  1.7 

+  .8 

—  .4 

—  .6 

It  will  be  seen  that  Herd  I.,  which  received  the  bran 
ration  during  both  periods,  made  a  slight  gain  during  the 
second  period  in  the  quantity  of  milk  and  milk  ingredients ; 
while  Herd  H.,  which  received  the  silage  ration  in  the  sec- 
ond period,  underwent  a  slight  loss.  The  differences  are  so 
slight  as  to  prevent  any  positive  conclusions.  They  indi- 
cate, however,  that  the  bmn  ration  produced  slightly  better 
results  than  the  silage  ration,  due  possibly  to  the  excess  of 
protein  in  the  former  ration. 

Dry  and  Digestible  Matter  required  to  produce  Afilk,  Milk  Solids  and 

Milk  Fat, 

Herd  I. :  both  periods,  bran  ration. 


Day  MATTBa  aaQunan  to 

PBODUCa — 

DuHTxsLa  Mattbb  aaoniaan 

TO  PBODUCB — 

PsaioD. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
Solids. 

One 

Pound 

Fat. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
Solids. 

One 

Pound 

Fat. 

I 

n 

100.80 
98.81 

7.23 
6.98 

19.97 
19.44 

68.66 
62.21 

4.66 
4.40 

12.60 
12.24 

Herd  II  :  flrst  period,  bran  ration ;  second  period,  silage  ration. 


I..   . 
II..  . 


106.82 
107.78 


7.49 
7.45 


20.98 
21.01 


67.04 
70.88 


4.78 
4.90 


18.28 
18.81 
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Herd  I.  required  slightly  less  dry  and  digestible  matter  to 
make  milk  and  milk  ingredients  in  the  second  period.  Herd 
H.  took  a  little  more  dry  and  digestible  matter  in  the  second 
period  to  make  a  definite  quantity  of  milk,  milk  solids  and 
milk  fat.  On  the  basis  of  the  above  figures,  it  may  be  con- 
cluded that  the  bran  ration  produced  a  trifle  better  results 
than  the  silage  ration. 


Food  Cost  of  Milk  and  Butter. 
Herd  I. :  both  pertods,  bran  ration. 


Pbbioo. 


One  Hundred 
Poondt  Milk. 


I, 
II.. 


One  Hundred 
Pounds  Butter. 


Henl  II. :  first  period,  bran  ration;  second  period,  silage  ration. 


I.. 


II. 


Percentage  Increased  cost.   Period   II.  over 
Period!. 


f  1  08 
1  13 
+  4.6 


%U  11 
18  74 
+  S.6 


The  cost  of  milk  and  butter  is  based  upon  hay  at  $15  a 
ton,  silage  at  $3.50,  bran  at  $22,  com  and  cob  meal  at  $26, 
cotton-seed  meal  at  $30  and  middlings  at  $25.  The  cost  of 
milk  and  butter  produced  by  Herd  I.  in  both  periods  was 
nearly  identical,  and  the  slight  variations  may  be  attributed 
to  experimental  error.  The  increased  cost  of  the  milk  and 
butter  produced  by  Herd  H.  in  the  second  period  was  due 
largely  to  the  then  existing  excess  cost  of  the  corn  and  cob 
meal  over  that  of  the  bran,  and  not  to  the  feeding  effect  of 
the  two  rations. 

Fertilizer  Ingredients  in  Rations  ( Cost) . 

First  period :  Herd  I.,  liraii  ration. 

19.46  pounds  nitrogen,  valued  at      .                  .  .  $3  31 

13.81  pounds  potash,  valued  at         ...  .  69 

7.75  pounds  phosphoric  acid,  valued  at  .         .  .  31 


Total, 


$4  31 


1906.]  PUBLIC  DOCUMENT  — No.  31.  215 

Fertilizer  Ingredients ^  etc.  —  Concluded. 

First  period:  Herd  II.,  bran  ration. 
20.90  pounds  nitrogen,  valued  at      .  .      $3  55 

14.98  pounds  potash,  valued  at         ...         .  75 

8.26  pounds  phosphoric  acid,  valued  at   .         .  33 


.  $13  29 

2  78 

1  24 

.  $17  31 

.  $13  32 

2  74 

99 

.  $17  05 

Total $4  68 

Second  period:  Herd  I.,  bnin  ration. 
78.16  pounds  nitrogen,  valued  at     . 
55.65  pounds  pota.sh,  valued  at         .         .         . 
31.02  pounds  phosphoric  acid,  valued  at  . 

Second  period :  Herd  II.,  ellage  ration. 
78.38  pounds  nitrogen,  valued  at      .         . 
54.89  pounds  potash,  valued  at         .         .         . 
24.86^oundB  phosphoric  acid,  valued  at  . 

.1.  O  u8ri  ys****** 

The  total  quantity  and  valuation  of  fertilizer  ingredients 
were  nearly  identical  in  each  ration. 

Oondusions. 

1.  The  animals  were  in  good  condition  during  the  entire 
experiment,  hence  the  silage  proved  equally  as  satisfactory 
as  bran  for  distributing  the  heavy  concentrates  (cotton-seed 
meal  and  flour  middlings). 

2.  The  so-called  bran  ration  produced  a  trifle  more  milk 
and  milk  ingredients  than  did  the  silage  ration.  Further- 
more, it  required  a  little  less  dry  and  digestible  matter  to 
make  a  definite  quantity  of  milk  ingredients  with  the  former 
ration. 

8.  It  cost  several  per  cent,  more  to  produce  milk  with  the 
silage  ration  ;  but  this  difierence  was  due  primarily  to  the 
temporarily  increased  market  price  of  the  com  and  cob  meal, 
and  not  to  the  feeding  effect  of  the  ration. 
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EXPERIMEXT    n. — WlXTER,    1904. 

Object  of  the  Experiment. — The  object  of  this  experiment 
was  quite  similar  to  tlie  one  already  described ;  namely,  to 
see  if  com  silage  could  not  })e  employed  in  place  of  wheat 
bran  as  a  distributer  of  the  heavy  concentrates. 

Plan  of  the  Experhnent,  —  This  experiment  was  conducted 
on  the  reversal  plan.  The  cows  were  divided  into  two  lots 
of  four  each.  In  the  first  half  of  the  experiment  one  lot 
received  the  so-called  bran  ration  at  the  same  time  the  other 
lot  received  the  silage  ration.  In  the  second  half  these  con- 
ditions were  reversed. 


Duration  of  Experiment. 

First  Half. 


CHAftAGTBK  OV  RATION. 

D«te. 

Number  of 
WeekA. 

Cows. 

* 

Bran  as  distributer,     . 
SUage  as  distributer,   . 

• 

January  16  through 

February  96. 
JaDuary  16  through 

February  26. 

6 
6 

Blanche,  Brlghtr, 
Dollaka,  Dora. 

Daisy,  Llnnle, 
May,  Roda. 

Sfcond  Hal/. 


Bran  as  distributer. 
Silage  as  distributer,    . 


March   5  through 

April  15. 
March  6  through 

April  15. 


Daisy,  Llnnle, 
May,  Boda. 

Blanche,  Brighty, 
Doliska,  Dora. 


Care  of  Anwiah  and  of  the  Prodnct.  —  The  general  care 
of  the  animals  and  the  method  of  feeding  and  of  sampling 
the  milk  have  been  described  in  the  preceding  experiment. 
Each  cow  was  weighed  for  three  consecutive  days  at  the 
beginning  and  end  of  each  half  of  the  experiment,  the  weigh- 
ing being  done  in  the  afternoon  before  feeding  and  watering. 

Character  of  the  Feeds.  —  The  weights  of  a  quart  of  the 
two  grain  mixtures  were  about  the  same  as  those  fed  in  the 
former  experiment,  the  bran  ration  being  much  the  more 
bulky.  The  bran  was  derived  from  winter  wheat,  and  was 
light  and  flaky.  Corn  meal  was  used  in  place  of  corn  and 
cob  meal,  the  latter  not  being  available.  The  cotton-seed 
meal  and  flour  middlings  were  of  the  usual  good  quality. 
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The  silage  was  largely  corn,-  with  a  slight  admixture  of  soy 
beans.  The  corn  and  soy  beans  were  grown  together,  but, 
owing  to  the  cool  summer  of  1903,  the  beans  made  a  very 
light  growth  and  produced  scarcely  any  seeds.  The  corn, 
likewise,  was  poorly  eared,  and  the  total  yield  of  the  mix- 
ture was  only  about  8  tbns  to  the  acre.  The  silage  was  not 
at  all  decomposed  or  unduly  acid,  and  was  considered  of 
fair  quality.  The  hay  was  largely  Kentucky  blue-grass,  of 
good  quality,  cut  when  in  full  to  late  blossom. 


Rations  cojisumed  Daily  {Pmiiids), 

Wheat  Bran  Ration. 


Cows. 

First 
Cut  Hay. 

16.0 
13.0 
12.0 
13.0 
13.0 
Ifi.O 
16.0 
12.0 

SUage. 

Bran. 

Com 
Meal. 

- 

Flour 
MiddJings. 

Cotton- 
•eed 
Meal. 

Blanche, 
Brighty,      . 
DoliBka, 
Dora,   . 
Daisy, 
Itlnnle, 
May,    . 
Roda,  . 

34.6 
30.0 
30.0 
30.0 
80.0 
80.0 
30.0 
30.0 

3.5 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Average 

» 

13.8 

30.6 

3.1 

- 

2.0 

1.1 

Silage  Ration. 

Blanche, 

15.0 

35.0 

- 

3.0 

2.0 

2.0 

Brlghty,      . 

12.0 

30.0 

- 

2.5 

2.0 

1.5 

Dollska, 

11.0 

28.1 

- 

2.2 

2.0 

1.4 

Dora,   . 

12.0 

30.0 

- 

2.5 

2.0 

1.6 

Daisy, 

12.0 

30.0 

- 

2.5 

2.0 

1.5 

Linnie, 

14.0 

30.0 

- 

2.5 

2.0 

1.5 

May,     .       . 

14.0 

26.9 

2.3 

1.8 

1.4 

Boda,  . 

11.0 

80.0 

2.6 

2.0 

1.5 

Average 

'» 

12.6 

30.0 

2.5 

2.0 

1.5 
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Dry  mul  Digestible  Matter  in  Daily  Rations  {Pounds'). 

Wheat  Bran  BaiioH. 


Cows. 


Dry 

Mittter. 


Blanclie, 

27.12 

Brighty, 

22.66 

DoHska, 

21.78 

Dora,    . 

22.66 

Daisy,  . 

22.66 

Llnnie, . 

24.44 

May.      . 

26.33 

Roda,    . 
Average, 

•       ' 

21.78 
23.56 

DieasTiBiJi  OaaAinc  NurmnHTs. 

Protein. 

Fiber. 

ExtTMSt 

Matter. 

T9X. 

Total. 

2.54 
2.09 
2.04 
2.09 
2.09 
2.18 
2.23 
2.04 

4.36 
3.61 
3.43 
3.61 
3.61 
8.97 
4.16 
8.43 

8.45 
7.21 
6.98 
7.21 
7.21 
7.67 
7.89 
6.98 

.63 
.53 
.52 
.63 
.63 
.54 
.55 
.52 

15.98 
13.44 
12.97 
13.44 
13.44 
14.36 
14.82 
12.97 

2.16 

3.77 

7.46 

.54 

13.92 

NatrHive 
Batk>. 


SUage  Ration. 


6.6 
6.7 
5.7 
5.7 
6.7 
5.9 
6.0 
6.7 


5.' 


Blanche, 

t 

26.28 

2.46 

4.15 

9.06 

.68 

16.82 

1:5.9 

Blighty. 

21.76 

2.08 

3.40 

7.60 

.57 

13.60 

1:6.0 

DoUskn, 

► 

20.16 

1.90 

3.14 

7.08 

.58 

12.60 

1:6.0 

Dora,    . 

21.76 

2.03 

8.40 

7.60 

.57 

18.60 

1:6.0 

Daisy,   . 

1                        4 

21.76 

2.08 

3.40 

7.60 

.67 

13.60 

1:6.0 

Linnle, . 

* 

23.58 

2.13 

3.76 

8.06 

..W 

14  ..Vt 

1:6.2 

May.      . 

t                        1 

22.49 

2.00 

3.63 

7.61 

.54 

13.78 

1:6.2 

Roda,    . 

20.87 

1.99 

8.22 

7.88 

.56 

13.15 

1:6.0 

Average, 

■ 

22.83 

2.07 

8.61 

7.74 

.58 

18.90 

1:6.0 

Average  Daily  Rations  (Pounds), 


GHABAcraa  or  Ratiohs. 

Hay. 

Silage. 

Bran. 

Com 
Meal. 

Flour 
Middlingft. 

Cotton- 
■eedMeal. 

Bran,    

Silage 

13.8 
12.6 

30.6 
80.0 

3.1 

2.6 

2.0 
2.0 

1.1 
1.6 

Average  Dry  and  Digestible  Nutrients  in  Daily  Rations  (Pounds), 


CHAaAGTBa  Of  Ratios. 


Dry 

Matter. 


Brnn, 

Silage, 


23.56 
22.38 


DioBBTXBLa  Oboakic  NimtnDfTs. 


Protein. 


Carbo- 
hydratea. 


Fftt. 


Total. 


2.16 
2.07 


11.22 
11.26 


.54 

.68 


13.92 
13.90 


NntrltiT6 
Ratio. 


1:6.7 
1:6.0 
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The  average  daily  bran  ration,  consisting  approximately 
of  14  pounds  of  hay,  31  pounds  of  silage  (about  a  bushel), 
3  pounds  of  bran,  2  pounds  of  flour  middlings  and  1  pound 
of  cotton-seed  meal,  may  be  considered  a  good  type  of  a 
dairy  ration,  and  quite  similar  to  combinations  in  use  by 
many  milk  producers  who  buy  all  of  their  grain.  It  was 
the  aim  in  preparing  the  silage  ration  to  do  away  with  the 
bran  by  substituting  home-grown  corn,  and  at  the  same  time 
to  produce  a  combination  that  would  contain  essentially  the 
same  quantity  and  proportion  of  digestible  nutrients.  This 
was  accomplished  by  feeding  2.5  pounds  of  corn  meal  instead 
of  3  pounds  of  bran,  and  1.5  pounds  of  cotton-seed  meal  in 
place  of  the  1  pound  fed  in  the  bran  ration. 

Assuming  that  the  farmer  produced  the  hay,  silage  and 
corn  meal  in  the  ration,  he  would  only  use  3.5  pounds  daily 
of  purchased  grain,  costing  4.7  cents,  while  the  bran  ration 
would  require  a  daily  cash  outlay  for  grain  of  7.25  cents. 

The  two  rations  contained  almost  identical  quantities  of 
digestible  protein  and  of  total  digestible  nutrients.  Both 
rations  appeared  to  be  equally  well  relished  by  the  animals. 
The  entire  herd  consumed  the  bran  ration  without  the  least 
irregularity,  while  on  the  silage  i*ation  the  cow  May  suffered 
an  attack  of  indigestion  which  caused  her  to  shrink  notice- 
ably in  her  milk,  and  rendered  it  necessary  to  reduce  her  feed 
for  some  ten  days.  Whether  this  disturbance  may  be  at- 
tributed to  the  character  of  the  ration,  or  to  other  causes,  it 
is  diflScult  to  state  with  certainty.  Cow  Doliska,  while  re- 
ceiving the  silage  ration,  underwent  an  attack  of  mammitis 
in  one  quarter  of  the  udder,  which  decreased  her  milk  yield, 
and  made  it  necessary  to  take  away  temporarily  a  consider- 
able portion  of  her  grain  ration.  This  cow  was  producing  a 
large  yield  of  milk  during  the  experiment,  but  was  not  in 
first-class  physical  condition.  It  seems  probable  that  her 
condition  rendered  her  sensitive  to  the  combination  of  heavy 
gi*ain,  even  though  it  was  distributed  through  the  silage. 
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Weight  of  Animals  at  Beginning  and  End  of  Experiment  (Pounds). 

Wheat  Bran  Ration, 


m 

I 
I 


I 

I 


Is 

o3 


I 


BeginnlnjCi 
End,     . 

Begin  nlnic, 
End,     . 


1,176 
1,146 


882 
841 


768 

741 


887 
876 


842 
868 


841 
864 


1,020 
1.024 


863) 
887) 


+  29 


Siloffe  Ration, 


1,121 
1,133 


888 
8S6 


714 
720 


868       828 
884  .    880 


823 


1,013 
990 


881 

888' 


+  18 


The  animals  practically  maintained  tlieir  weight  on  each 
of  the  rations. 


Yield  of  Milk  ami  Milk  Ingredients,  nnlh  Percentage  Gain  or  Loss 

(Pounds) . 

Wheat  liran  Ration. 


Cows. 

Total 
MOk. 

DaUy 
Milk. 

Total 
BoIidA. 

Total 
At. 

Hotter 

Equivalent. 

padded. 

Blanche, 

BHfifhty, 

Dollaka, 

Dora, 

Daisy, 

Llnme,    . 

Roda, 

» 

1,004.08 
790.62 

1,106.87 
909.16 
716.10 
914.35 
884.78 
884.06 

23.91 
18.82 
26.82 
21.66 
17.08 
21.77 
19.87 
19.86 

146.19 
122.89 
134.97 
126.10 
110.06 
180.57 
128.64 
115.98 

61.61 
49.78 
40.24 
44.28 
41.48 
48.92 
43.99 
89.96 

60.10 
68.02 
46.96 
61.68 
48.89 
67.07 
61.82 
46.61 

Totals 

» 

« 

7,107.44 

21.16 

1,008.74 

800.10 

420.12 

SOage  Ration. 

Blanche, .       •       •       . 

1,009.62 

24.04 

145.79 

60.99 

60.49 

^fSS.' 

790.06 

18.81 

123.88 

60.26 

68.63 

909.17 

21.66 

114.28 

84.65 

40.31 

Dora, 

874.78 

20.88 

125.01 

44.44 

61.86 

Daisy,     . 

798.06 

19.00 

128.14 

46.18 

68.82 

Llnnie,    . 

997.36 

28.75 

141.82 

62.86 

61.67 

^   : 

836.97 

19.98 

126.65 

46.28 

68.99 

.       •       . 

980.92 

22.16 

126.42 

48.19 

60.89 

Totals, 

7,146.98 

21.27 

1,026.89 

368.69 

4S0.16 

I*OTcentage  g**"^*.  •** 
luge  over  bran  ration. 

0.5 

~ 

1.7 

2.2 
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The  yields  are  slightly  in  favor  of  the  silage  ration,  but 
the  differences  are  so  small  as  to  have  no  particular  signifi- 
cance. Had  cows  May  and  Doliska  remained  undisturbed 
during  the  experiment,  this  increased  yield  would  have  been 
more  pronounced. 

Average  Composition  of  Herd  Milk  (^Per  Cent.). 


Cbaractke  or  Ratios. 


Total  Solids. 


Fftt. 


Solids  not  Fst. 


Wlieat  brjin, 
Sllage» 


14.19 
14.87 


6.07 
5.16> 


9.12 
9.21 


While  the  results  show  that  the  silage  ration  produced 
milk  a  trifle  richer  in  both  fat  and  solids  not  fat,  the  slight 
difference  is  without  any  important  signification. 

Dry  and  Digestible  Mailer  required  lo  produce  Milk  and  Milk  Ingrcdi- 

erUs  (^Pounds). 


Drt  Mattbb.                 I 

'    DraasTiBLB  Hattbr. 

Charactsb  or  Ration. 

One 

Hundred 

Pounds 

Milk. 

One 
Pound 
Solids. 

One 

Pound 

Fat. 

One 

Hundred 

Pounds 

MUk. 

One 
Pound 
Solids. 

One 

Pound 

Fat. 

Wlieat  br«n, 

Silage, 

111.85 
104.96 

7.86 
7.31 

21.98 
20.39 

65.84 
66.38 

4.64 
4.56 

18.00 
12:67 

While  the  results  show  that  in  case  of  the  silage  ration  it 
required  a  little  less  drf/  viatter  to  produce  a  definite  quan- 
tity of  milk  and  butter  fat,  they  also  show  that  in  case  of 
both  rations  practically  the  same  quantity  of  digestible  matter 
was  necessary  to  produce  an  equal  quantity  of  milk  products. 


Food  Cost  of  Milk  Products. 


Charactrr  or  Ration. 


ToUl     I  One  Hundred 
Milk.         Pounds  MOk. 


One  Quart 

MiIk(Cent8).i 


One  Pound 
Butter  (Cents) 


Wheat  !)mn, '    $77  76 


Silage, 


Percentage  lucreaaed  coat  of  bran 
over  silage  ration. 


75  42 
3.1 


fl  09 
1  06 
2.8 


2.46 
2.88 
2.9 


18.5 

17.5 

5.8 


^  2.26  ponnds  Is  the  commercial  flgiire  allowed  for  one  quart  of  milk;  the  theoretical 
quantity  Is  2.16  pounds,  the  excess  of  .10  of  a  pouncl  being  allowed  for  loss  in  handling. 
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With  hay  at  $15  a  ton,  silage  at  13.50,  bran  at  $22,  com 
meal  at  $24,  cotton-8oed  meal  at  $28  and  middlings  at  $26, 
the  silage  ration  produced  milk  and  butter  slightly  cheaper 
than  did  the  bi*an  ration.  This  difierence  in  cost  is  due 
partly  to  the  temporary  variation  in  the  cost  of  the  several 
grains,  and  partly  to  the  slightly  more  favorable  effect  of  the 
silage  ration. 

Approxi^nale  Fcrlilizcr  Ingrcdu.yUs  in  Rations  (Cost), 

IVheai  Bran  RatUm. 

172.29  iMMimls  uitix)^on,  valued  at    .  .         .     $30  15 

134.92  pounds  potash,  valued  at       .  .  5  40 

68.04  pounds  phosphoric  acid,  valued  at  2  72 


Total, $38  27 

SUntfe  RtUUm, 

169.99  pounds  nitrogen,  valued  at    .  $29  69 

119.77  pounds  jK)(ash,  valued  at       .                   .  4  79 

54.88  pounds  phosphoric  acid,  valued  at          .         .  2  20 


Total $36  68 

The  total  rations  consumed  by  the  herd  contained  nearly 
the  same  quantity  of  plant  food.  There  was  a  slight  excess 
of  potash  and  i)hosphoric  acid  in  the  bran  ration,  due  to  the 
richness  of  the  bran  in  these  two  mineral  constituents. 

Condusioyis, 

1.  The  silage  ration  produced  slightly  more  milk  and  milk 
ingredients  at  a  trifle  less  cost  than  did  the  bran  ration. 

2.  A  little  less  dry  and  digestible  matter  was  required  to 
produce  a  given  quantity  of  milk  products  with  the  former 
mtion. 

3.  Two  animals  were  temporarily  out  of  condition  while 
receiving  the  silage  ration.  This  may  have  been  partly  due 
to  the  effects  of  the  heavy  concentrates  and  partly  to  other 
causes. 

Discussion  of  Results, 

1 .  In  both  experiments  hay  and  corn  silage  served  as  the 
roughage,  while  a  mixture  of  cotton-seed  meal,  flour  mid- 
dlings and  bran,  or  cotton-seed  meal,  flour  middlings  and 
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com  meal  or  corn  and  cob  meal,  served  as  the  two  grain 
rations  ;  bran  acted  as  a  diluter  of  the  heavy  concentrates  in 
one  case,  and  com  silage  in  the  other. 

2.  In  the  first  experiment  the  results  were  slightly  favor- 
able to  the  bran  ration,  while  in  the  second  experiment  the 
conditions  were  reversed.  The  differences  were  so  trifling 
that  it  may  be  said  that  for  practical  purposes  both  rations 
produced  eijually  satisfactory  results. 

3.  As  a  practical  deduction,  the  writer  would  suggest  that 
famiers  who  keep  comparatively  small  herds,  and  who  per- 
sonally look  after  the  feeding,  may  reduce  the  quantity  of 
purchcused  grain  to  3  or  4  pounds  daily  per  head,  and  sub- 
stitute home-grown  corn  in  place  of  wheat  bran.  Five  to  7 
pounds  of  grain  daily  is  the  usual  allowance  for  cows  pro- 
ducing about  10  (|uarts  of  milk  of  average  quality.  This 
grain  mixture  may  consist  of  1%  pounds  of  cotton-seed 
meal,  2  pounds  of  flour  middlings  and  2^^  to  3  pounds  of 
corn  or  corn  and  cob  meal  daily  ;  or  1^^  pounds  of  cotton- 
seed meal,  2  pounds  of  oat  middlings  or  rye  feed  and  2^^  to 
3  pounds  of  corn  meal.  Malt  sprouts  may  be  sul)stituted  for 
the  wheat,  oat  or  rye  middlings.  The  several  grains  after 
being  mixed  should  be  distributed  through  the  silage  or  cut 
hay  with  the  aid  of  a  fork.  This  method  of  feeding  will 
enable  the  farmer  to  get  along  with  a  minimum  cash  outlay 
for  grain  (4^^  cents  daily),  and  at  the  same  time  he  will  be 
supplying  a  well-balanced  ration,  rich  in  elements  of  fertil- 
ity. The  method  will  be  more  particularly  suited  to  farmers 
not  having  easy  transportation  facilities,  and  who  sell  their 
dairy  products  to  the  creamery. 

4.  Farmers  and  dairymen  who  cannot  closely  supervise 
the  feeding,  and  who  desire  to  feed  more  than  5  to  7  pounds 
of  grain  daily,  will  probably  find  it  advisable  to  use  one- 
third  to  one-half  wheat  bran  in  compounding  the  grain  mix- 
ture. Distillers'  grains  and  malt  sprouts  have  also  been 
shown  to  be  quite  satisfactory  distributers  of  the  heavy  con- 
centrates.* 


^  Bulletin  No.  94  of  this  station. 
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KEPORT  OF  THE  BOTANIST. 


ci.   K.  stonk;    assistant,  X.  K.  MONAHAN. 


The  long  period  of  dry  weather  during  the  past  summer 
has  rendered  many  plants  free  from  certain  types  of  fungous 
diseases.  On  the  other  hand,  the  dry  conditions  were  favor- 
able for  the  outbreak  of  other  troubles.  A  considerable 
amount  of  rain  fell,  and  a  more  or  less  prolonged  period  of 
cloudy  and  damp  weather  prevailed  during  the  latter  jwirt 
of  August  and  first  of  September,  which  brought  on  some 
severe  cases  of  blight.  This  rainy  and  damp  period,  coming 
as  it  did  after  the  severe  drought,  exerted  a  peculiar  influence 
on  the  quality  of  fruit,  and  in  some  instances  it  was  respon- 
sible for  inducing  a  renewed  activity  of  the  reproductive 
organs  of  plants.  It  is  well  known  that  favorable  condi- 
tions following  a  check  often  stimulate  vital  activity  along 
the  lines  of  reproduction,  and  it  was  not  surprising  to  find 
some  wild  plants  responding  in  this  manner. 

Downy  Mildew  of  Tomato. 

{Phyiophihora  infestariAy  D^y.) 

The  damp  and  rainy  period  following  the  prolonged  dry 
season  caused  an  unusual  outbreak  on  tomato  plants,  namely, 
the  downy  mildew,  which  is  the  same  as  that  giving  rise  to 
the  late  })light  of  potatoes.  It  is  seldom  that  this  mildew 
attacks  touiatoes,  in  this  State  at  least,  to  any  extent;  but 
this  season  the  damage  was  quite  severe  and  widely  dissem- 
inated, especially  injuring  the  younger  vegetative  portions 
of  the  plants. 


lyOG.]  PUBLIC  DOCUMENT  — No.  31.  225 

Potato  Rot. 

{Phytophthora  infestans^  Ti^y.) 

The  fungus  mentioned  above  was  also  responsible  to  a 
large  extent  for  damage  to  potatoes,  causing  them  to  rot, 
especially  those  grown  on  moist  land.  During  the  early 
part  of  the  season  potatoes  as  a  whole  were  remarkably  free 
from  blight,  and  not  until  the  rainy  and  damp  period  came 
in  September  did  they  display  any  alarming  troubles.  In 
some  instances  quite  a  large  percentage  was  destroyed  by 
rot.  The  spraying  of  potatoes  in  this  State  has  not  met 
with  that  degree  of  success  that  it  has  in  other  New  Eng- 
land States,  one  reason  being  that  the  early  blight  often 
occurs  here  quite  disastrously,  and  obtains  a  foothold  early 
in  the  season. 

Spraying  for  this  trouble  should  commence  early  in  June, 
when  the  plants  are  about  one-fourth  grown,  and  continue 
until  late  in  the  season.  Another  factor  underlying  success- 
ful spraying  is  pressure  ;  at  least  50  pounds'  pressure  should 
l)e  maintained  by  the  pump,  to  secure  the  best  results.  Ex- 
periments at  the  college  this  year  showed  material  gain  in 
the  quantity  of  potatoes  secured  from  sprayed  crops,  as 
compared  with  those  not  sprayed. 

Cucumber  and  Melon  Blight. 

The  dry  summer  with  its  freedom  from  moisture  proved 
favorable  for  cucumbers  and  melons,  and  these  crops  were 
not  severely  affected,  at  least  previous  to  September,  with 
either  the  downy  mildew  or  anthracnose.  During  the  past 
fall  there  has  occurred  considerable  infection  to  greenhouse 
crops,  especially  those  started  early.  For  the  last  six  or 
seven  years  the  downy  mildew  (Plasmopara  Cubensis  (B. 
&  C.)  Humphrey)  has  occurred  generally  upon  greenhouse 
cucumters  started  early  in  the  house,  and  occasionally  the 
anthracnose  (CoUetotrichum  Lagenarium  (Pass.)  Ell.  & 
Hals.)  appears  in  the  fall,  but  we  know  of  no  instances 
where  either  of  these  blights  has  wintered  in  greenhouses. 
Both  of  these  blights  must  therefore  at  present  be  consid- 
ered as  left  over  from  summer.     The  anthracnose,  however, 
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usually  makes  its  appearance  in  the  spring  on  greenhouse 
plants,  and  the  mildew  about  the  15th  of  August  on  either 
outdoor  or  greenhouse  crops.  Both  of  these  blights  can  be 
readily  controlled  in  the  greenhouse  by  judicious  attention 
to  cultural  methods.  Neither  of  them  will  survive  if  atten- 
tion is  given  to  light,  ventilation  and  especially  moisture. 
When  the  foliage  is  kept  dry  these  fungi  are  unable  to  get  a 
start.  In  case  syringing  is  necessary  to  keep  the  red  spider 
down,  it  should  be  done  in  the  morning  in  bright  sunlight, 
at  which  time  the  plants  will  dry  out  readily.  In  case  these 
blights  have  attained  some  headway,  the  pipes  should  be 
])ainted  with  sulphur  and  oil.  Beneficial  results  have  been 
reported  by  different  growers  who  have  tried  this  method. 

Sun  Scald. 

The  general  interest  manifested  in  shade  trees  in  this  State 
is  quite  apparent  from  the  large  number  of  specimens  sent 
us  each  year,  and  the  amount  of  correspondence  touching 
upon  various  matters  concerning  them.  The  number  of 
rases  of  sun  scald  to  shade  trees  the  past  summer  was  un- 
precedented. This  was  particularly  noticeable  in  rock  maples 
and  white  pines,  although  this  same  trouble  occurred  with 
many  trees  and  shrubs  to  some  extent.  The  sun  scald  on 
rock  maples  was  unusually  abundant,  and  more  severe  than 
usual.  Some  trees  which  were  under  our  observation  had 
as  much  as  ninety  per  cent,  of  their  foliage  as  dry  and  crisp 
as  casted  leaves.  Some  maple  trees  possess  the  peculiarity 
of  having  their  leaves  badly  scorched  each  year,  where  other 
trees  of  the  same  species  located  near  them  are  entirely  free 
from  this  trouble. 

As  a  result  of  the  prolonged  drought  and  the  excessive 
heat  during  mid-summer,  many  rock  maples  developed  foli- 
age of  a  peculiar  bronze  color.  There  was  also  much  pre- 
mature fall  coloring  and  defoliation  on  many  trees.  The 
cause  of  so  much  sun  scald  during  the  past  summer  was 
drought  and  dry  winds. 

Where  fine  specimens  of  lawn  or  roadside  trees  exist, 
eveiy  effort  should  be  made  to  maintain  them  in  the  best 
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condition  possible.  A  deep,  rich,  loamy  soil,  well  supplied 
with,  organic  matter,  constitutes  a  good  guarantee  against 
sun  scald. 

Burning  of  Conifers  and  Evergreens. 

The  burning  or  drying  up  of  leaves  commonly  seen  on 
conifers  and  other  evergreens  in  spring  is  the  result  of  win- 
ter or  spring  injury.  Trees  affected  in  this  manner  show  the 
burning  generally  on  one  side,  which  coincides  with  the 
direction  of  some  prevailing  wind  or  storm.  This  is  a  genu- 
ine scald,  similar  to  that  prevailing  on  other  trees,  and  occurs 
at  a  time  when  the  ground  is  frozen  and  drying  winds  pre- 
vail. This  is  usually  brought  about  by  a  sudden  rise  of 
temperature  in  the  early  spring  when  the  plants  are  in  frozen 
ground,  at  which  time  transpiration  is  active.  Under  these 
conditions  root  absorption  is  limited,  whether  the  soil  is 
moist  or  dry,  and  burning  results. 

An  arbor  vit«  hedge,  which  has  been  under  our  observa- 
tion for  some  years,  located  on  high  ground  with  a  severe 
exposure,  becomes  burned  more  or  less  every  year.  Fre- 
quently the  burning  is  on  the  southeast  side  and  occasionally 
on  the  southwest,  but  more  often  on  the  northwest,  which  is 
the  direction  of  the  prevailing  winds. 

There  is  a  considerable  amount  of  burning  to  conifers  and 
rhododendrons  in  this  State,  and  not  infrequently  this  is  so 
bad  that  the  specimens  are  ruined.  Much  of  ithis  injury 
occurred  during  the  winter  of  1904-05,  on  evergreens 
located  on  private  estates  and  in  nurseries.  One  nursery- 
man states,  for  example,  that  all  his  evergi*eens,  which 
included  various  species  of  abies,  buxus,  chamaecyparis, 
juniperus,  plcea,  pseudotsuga,  taxus,  thuya  and  tsuga, 
burned  last  winter,  and  other  nurserymen  have  experienced 
trouble  with  retinosporas  and  varieties  of  thuya  or  arbor 
vitse. 

Our  native  conifers  are  seldom  injured  in  this  manner 
except  when  transplanted  in  some  uncongenial  place,  or 
where  the  environment  is  more  or  less  modified.  Swamp 
cedar  burns  frequently  when  taken  from  the  swamp  and 
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grown  in  ordinary  soil,  and  the  arbor  vitaB,  sparingly  found 
as  a  native  in  this  State,  frequently  burns  when  planted  on 
high  or  more  or  less  dry  land  with  severe  exposure.  This 
holds  good  also  for  hemlocks,  and  to  a  ceitain  extent  for 
pines  and  junipers. 

WiNTE  R-K ILLING . 

The  disastrous  effects  of  winter-killing  are  probably  more 
discernible  in  the  State  at  the  present  time  than  for  many 
years ;  at  least,  we  have  no  recollection  of  seeing  so  much 
damage  done  to  so  large  a  variety  of  trees  and  shrubs  as  has 
occurred  in  the  last  two  or  three  years.  The  winter  of 
1903-04  was  extremely  severe  on  most  of  the  native  and 
exotic  plants,  including  trees,  shrubs  and  vines ;  and,  while 
the  winter  of  1904-05  was  not  so  severe  in  many  ways,  the 
past  summer  has  done  much  to  emphasize  any  trouble  that  was 
present  to  a  slight  degree  before.  The  winter  of  1902-03 
was  aldb  a  severe  one,  although  the  effects  of  killing  during 
that  period  were  largely  above  ground. 

The  symptoms  of  winter-killing  are  tolerably  well  marked 
in  most  instances,  especially  to  the  trained  observer,  and  it 
is  seldom  that  it  need  be  confounded  with  anything  else, 
neither  is  it  always  necessary  to  make  extensive  examina- 
tions of  root  systems  to  ascertain  root  killing.  Further- 
more, because  a  plant  is  native  constitutes  no  evidence  of 
its  ability  to  withstand  unusually  severe  conditions,  sinc« 
unusual  seasonal  peculiarities  often  render  them  less  hardy. 
For  example,  the  Labrador  tea,  which  is  a  native  of  Labra- 
dor, has  been  known  to  winter-kill  in  this  State,  although  the 
climatic  conditions  of  this  State  are  decidedly  milder  than 
those  of  Labrador.  There  are  several  classes  of  winter  in- 
jury which  may  readily  be  distinguished,  some  of  which  are 
not  unusual,  and  can  be  found  every  year.  There  is  killing 
of  that  portion  of  the  plant  above  ground  as  well  as  killing 
of  the  root  systems,  the  latter  being  extremely  common 
during  the  winter  of  1903-04.  Besides  these  types  of  injury 
mentioned  above,  there  frequently  occur  frost  cracks,  twig 
killing,  bud  injuries,  blisters  to  leaves,  etc.  The  latter  has 
occurred  occasionally  in  leaves  of  apple  trees  in  the  spring 
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when  they  were  tender,  and  frequently  results  in  almost  com- 
plete defoliation  of  apple  trees  during  August.  This  trouble 
has  been  studied  by  Sorauer  in  Germany,  by  Stewart  in  New 
York,  and  by  Stone  and  Smith  in  this  State. 

Some  of  the  conditions  which  underlie  winter-killing  are 
as  follows :  — 

Severe  cold,  causing  frost  to  penetrate  to  a  great  depth. 

Sudden  and  severe  cold  following  a  prolonged  warm  spell 
in  the  fall,  in  which  case  the  wood  tissue  is  tender  and  im- 
mature. 

Conditions  which  favor  a  soft  growth  and  immaturity  of 
wood.  Various  causes  may  be  responsible  for  this,  such  as 
growth  in  a  low,  moist  soil,  too  hea-vy  manuring  or  fertil- 
ization, or  absence  of  sufficient  sunlight. 

General  low  vitality,  caused  by  insect  pests  and  fungous 
diseases  and  lack  of  moisture  in  the  soil. 

Insufficient  soil  covering,  such  as  lack  of  organic  matter, 
light  mulching  and  snow  covering  in  winter. 

Location  in  unusually  windy  and  exposed  places,  etc. 

Species  with  a  limited  maximum  range  for  cold  are  es- 
pecially susceptible.  There  are  innumerable  examples  at 
hand  which  will  furnish  illustrations  of  the  various  causes  of 
winter-killing.  For  example,  low  vitality  is  well  illustrated 
by  the  large  number  of  old  apple  trees  which  have  died  in 
the  last  two  years.  The  old,  neglected  orchards  were  the 
worst  sufferers  from  the  effects  of  winter-killing,  and  many 
isolated  trees,  such  as  cherry  trees  that  had  received  no  care 
for  some  years,  were  badly  affected. 

In  one  instance  a  number  of  peach  trees  and  various  kinds 
of  shrubbery,  both  native  and  exotic,  were  severely  injured 
where  located  near  an  overflow  from  a  cesspool,  while  similar 
shrubbery  near  by  was  not  injured  in  the  least.  This  injury 
was  due  to  the  more  rapid  and  tender  growth  of  those  plants 
which  received  benefit  from  the  cesspool  overflow.  Per- 
fectly hardy  native  plants,  being  deprived  of  a  normal 
amount  of  light  or  grown  in  too  dry  places,  are  winter-killed 
readily ;  and  Japanese  maples  on  high,  dry  ground  with 
severe  exposure  are  extremelj''  subject  to  winter-killing. 

By  far  the  most  noticeable  effects  of  winter-killing  have 
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occurred  above  ground.  This  in  some  cases  has  resulted  in 
local  injuries  to  the  trunk  or  in  the  loss  of  a  few  limbs, 
which  has  been  responsible  for  completely  ruining  the  sym- 
metry of  many  valuable  specimens,  while  in  other  instances 
many  plants  have  died  back  to  the  ground.  Some  of  the 
plants  which  have  been  affected  in  this  way  are  as  follows : 
Japanese  maples,  sycamore  and  Norway  maples,  apple, 
peach,  plum,  cherry,  quince,  grape  vines,  Japanese  clematis, 
matrimony  vine,  roses,  Forsythias,  California  privet,  Ajnor- 
pha  fruticosa,  (^allicarpa  purpurea  and  Americana,  Ampel- 
opsis  tricuspidata,  Deutzia  scabra  and  gracilis,  Diervilla 
florida-candida,  Catalpa  bungei,  Exochorda  grandiflora. 
Hibiscus  syriacus.  Magnolia  tripetala,  Lonicera  japonica- 
halliana,  Stephanandra  flexuosa.  Viburnum  tomentosum, 
Tamarix  tetrandra,  Rhus  semialata  and  ^sculus  pavia. 

Among  the  native  plants  may  be  mentioned  the  pine,  ash, 
oak,  white  birch,  alder,  spice  bush  and  holly.  We  ob- 
served large  clumps  of  white  birch  and  alders  winter-killed 
above  ground.  The  winter-killing  of  branches  and  twigs 
often  occurs  on  young  Japanese  maples,  especially  where  ex- 
posure is  severe  or  when  not  given  the  liest  cultural  condi- 
tions ;  and  the  young  twigs  of  Norway  and  sycamore  maples 
and  horse-chestnuts  have  been  quite  susceptible  to  winter- 
killing of  late.  The  killing  of  the  buds  and  wood  occurred 
in  forsythias,  peach  and  roses.  Much  of  this  winter-killing 
of  branches,  etc.,  is  generally  followed  by  an  outbreak  of 
Nectria  cinnabarina  and  Schizophyllum. 

As  previously  stated,  the  winter  of  1903-04  was  extremely 
severe  in  the  amount  of  root  killing  which  took  place.  The 
trees  showing  injury  were  the  apple,  pear,  peach,  quince, 
cherry,  plum,  white  pine,  red  and  rock  maples,  butternut, 
ash,  oak  and  elm.  Among  shrubs,  vines,  etc.,  were  the 
grape,  raspberry  and  blackberry. 

Many  of  the  exotic  ornamental  plants  suffered  in  the  same 
way,  such  as,  for  example,  the  deutzias,  California  privet, 
etc.  ;  in  fact,  many  of  the  native  and  exotic  species  showed 
killing  both  above  and  l)elow  ground.  The  trees  which 
have  shown  root  killing  the  worst  are  apples,  red  maples, 
butternuts  and'  pines.     The  effects  of  the  winter-killing  of 
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roots  manifest  themselves  in  many  ways.  Sometimes  the 
plant  is  killed  outright,  while  in  other  instances  only  a  slight 
injury  is  caused.  Many  maples,  for  example,  were  killed 
outright,  while  others  lost  only  a  certain  per  cent,  of  their 
roots,  thus  causing  thin  tops,  and  where  this  injury  was  not 
very  extensive  many  of  the  thin-top  trees  recovered  in  one 
year. 

In  some  instances  the  leaves  at  the  top  of  the  red  maple 
remained  in  a  half-developed  condition  throughout  the  sum- 
mer. In  such  cases  the  leaves  were  rather  pale  in  color, 
and  they  assumed  a  peculiar  pendulent  position  on  the 
branches.  These  trees  have  also  for  the  past  two  years 
manifested  a  premature  autumnal  coloration,  especially  on 
those  portions  with  poorly  developed  foliage,  the  result  of  a 
limited  water  supply  caused  by  winter-killing  of  the  roots. 

Apple  trees  were  affected  to  a  large  extent  by  root  kill- 
ing, and  many  hundreds  of  them  have  succumbed.  In  many 
cases  these  trees  would  have  been  saved  if  severe  pruning 
had  been  practised  at  the  time  of  the  first  appearance  of  this 
trouble,  since  severe  pruning  of  the  tops  of  the  trees  would 
have  balanced  the  root  and  branch  systems.  Peach,  plum 
and  quince  trees  were  affected  in  the  same  way,  but  the 
trouble  was  not  nearly  so  general  with  these.  The  same 
holds  true  for  blackberries,  raspberries  and  grapes.  One  of 
the  peculiarities  displayed  by  many  of  these  plants  consisted 
in  their  leaving  out  and  bearing  fruit,  then  suddenly  col- 
lapsing. 

The  white  pine  was  the  most  extensively  affected  tree. 
These  trees  in  some  localities  were  so  severely  affected  that 
many  of  them  died  during  the  spring  following  the  winter 
of  1903-04.  In  some  severe  cases  the  trunks  were  frozen 
and  badly  injured,  but  in  the  greater  majority  of  cases  the 
tips  of  the  new  leaves  became  brown  and  died.  The  dry 
summer  of  1905  was  severely  trying  for  these  partially 
affected  pines.  Had  a  normal  water  supply  been  available, 
this  injury  would  not  have  resulted.  The  specimens  which 
we  examined  had  a  large  percentage  of  the  small,  fibrous 
roots  killed,  but  in  no  case  observed  had  the  large  roots 
been   injured.     This   pine   injury   extends   throughout  the 
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whole  State,  but  appears  to  lie  less  common  in  the  Connect- 
icut valley  than  elsewhere. 

One  of  the  most  distinctive  features  connected  with  the 
pine  during  the  past  summer  was  the  burning  of  the  tips  of 
the  leaves.  In  most  cases  the  young,  new  leaves  commenced 
to  turn  yellow  at  their  ends,  as  if  sun  scorched,  but  usually 
grew  worse ;  and  in  many  instances  all  the  needles  turned 
yellow,  subsequently  died  and  dropped  off.  This  might  not 
occur  on  the  whole  tree,  but  on  only  one  or  more  branches. 
Occasionally  this  trouble  would  occur  before  the  young 
needles  reached  their  normal  length ;  and  in  such  cases  the 
needles  would  be  short  and  the  tree  would  present  a  stunted 
foliage,  as  we  sometimes  see  on  pines  grown  in  very  dry 
soil.  Many  were  inclined  to  l)elieve  that  some  fungous 
disease  was  affecting  the  pines.  Our  examinations  of  the 
young  needles  in  early  summer  showed  no  indications  of 
fungi  being  present,  and  others  have  reported  the  same 
results.  Subsequently,  however,  there  appeared  various 
species  of  fungi  on  the  leaves,  and  in  some  cases  on  the 
branches,  etc.  This  was  merely  a  natural  result  following 
the  weakened  condition  of  the  tree,  caused  by  the  affected 
root  system. 

Mrs.  Flom  W.  Piatt erson  of  the  Department  of  Agricul- 
ture in  Washington,  who  had  exceptional  opportunities  to 
examine  the  pine  trouble  as  it  occurred  in  New  England  and 
elsewhere  during  the  summer,  reports  at  least  six  different 
species  of  fungi  upon  the  needles  and  branches.  From 
examination  of  considerable  material  gathered  in  this  State 
she  has  reported  having  found  Phoma  Harknessii,  Sacc, 
Septoria  parasitica,  Hartig,  Ilendersonia  foliicala,  Berk. 
The  Septoria  was  found  in  connection  with  the  leaves  that 
had  their  tips  burned,  and  the  Hendersonia  was  associated 
with  a  general  yellowing  or  irregular  spotting  of  the  needles, 
while  the  Phoma  was  found  with  a  quite  different  and  by  no 
means  common  trouble,  causing  no  serious  injury  to  the 
trees. 

In  conclusion,  we  would  state  that  the  trouble  affecting 
the  pine  in  this  State  was  due  primarily  to  the  extreme 
winter-killing  of  the  roots  during  the  winter  of  1903-04, 
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together  with  the  unusually  severe  drought  occurring  in  the 
summer  of  1905.  The  occurrence  of  so  many  different  fungi 
on  the  pine,  which  especially  predominated  during  the  late 
summer  and  fall,  was  very  largely  a  secondary  result  of  the 
weakened  condition  of  the  tree  caused  by  winter-killing. 

Relation  between  Soil  Aeration  and  Germination 

AND  Growth. 

For  some  time  our  attention  has  been  given  to  the  relation 
existing  between  seed  germination  and  plant  development, 
and  soil  texture  and  aeration.  This  problem  possesses  a 
practical  bearing,  inasmuch  as  it  underlies  the  question  of 
soil  selection  for  specific  crops.  It  is  not  our  purpose  at 
present  to  go  extensively  into  this  subject,  but  only  to  touch 
upon  one  phase  of  it.  It  is  well  known  to  gardeners  and 
others  that  aeration,  or  the  presence  of  air  in  soils,  plays 
quite  an  important  role  in  the  development  of  seedlings. 
This  experiment  was  made  to  determine  what  effects  forcing 
air  through  soil  would  have  upon  germination  and  growth. 
For  this  purpose  we  made  use  of  loam  placed  in  two  boxes, 
18  by  18  by  18  inches.  In  each  box  there  was  a  round 
funnel,  4^/^  inches  in  diameter,  buried  under  the  soil  l^ 
inches  from  the  surface.  Both  funnels  were  connected  with 
block  tin  tubes  leading  outside  of  the  box,  one  of  which  was 
attached  for  a  period  of  six  horn's  each  day  to  a  water  blower, 
and  the  other  remained  unconnected.  Lettuce  seed,  which 
is  quite  susceptible  to  aeration,  was  employed,  and  1,500 
seeds  were  placed  in  each  box,  and  the  necessary  data  per- 
taining to  germination,  etc.,  were  noted. 


Table  shoTving  Results  of  Aeration  on  Growth  of  Lettuce  Seedlings, 

1,600  Seeds  in  Each  Box. 


Number  of 

PUnU 
obtained. 


Una«rated, 
Aerated, 


WnOHT  OF  Bbbdlih«8 
(Obams). 


Total. 


83 


Average. 


.0847 
.1239 


Arerage  Oain 

in  Weight 

(Percent.). 


46.27 
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From  the  preceding  table  it  will  be  noted  that  there  was 
considerable  more  seed  germinated  in  the  aerated  box  than 
in  the  unaerated  one,  as  noted  by  the  number  of  plants  ob- 
tained ;  and  that  the  average  weight  of  the  seedlings  in  the 
aerated  exceeded  those  in  the  unaerated  by  46  per  cent. 
The  seeds  in  the  aerated  box  showed  decided  acceleration  in 
germination,  there  being  a  difference  of  at  least  thirty-six 
hours  in  &vor  of  the  aerated  seed.  This  experiment  lasted 
from  October  5  to  November  8,  and  the  difference  in  the 
size  of  the  plants  became  more  marked  each  day.  In  the 
aerated  box  the  plants  were  noticeably  larger  over  the  funnel, 
while  in  the  unaerated  box  the  plants  were  largest  near  the 
edges  of  the  box,  where  the  soil  had  shrunk  away  from  the 
sides,  which  enabled  the  roots  of  the  seedlings  to  have  free 
access  to  air. 

That  oxygen  plays  an  important  part  in  the  germination 
of  lettuce  seed  is  quite  evident  from  many  experiments  we 
have  made  with  this  species.  The  mere  fact  of  covering 
lettuce  seed  loosely  or  sifting  fine  loam  on  them  results  fre- 
quently in  enormous  differences  in  the  germination.  Such 
seeds  as  lettuce  and  white  clover  are  particularly  susceptible 
to  aeration ;  and,  according  to  our  numerous  experiments, 
these  seeds  germinate  best  in  soils  of  loose  texture. 

Comparison  of  Sterilized  Loam  and  Subsoil. 

Some  experiments  were  conducted  two  years  ago  by  Mr. 
S.  R.  Parker,  then  a  senior  specialist  in  the  agricultural  de- 
partment of  the  college,  which  necessitated  using  a  sterilized 
soil.  In  all  of  Mr.  Parker's  cultures,  which  were  made  in 
a  soil  very  poor  in  organic  matter,  there  was  an  extremely 
poor  and  sickly  growth  of  soy  bean  in  those  pots  which  had 
been  sterilized,  whereas  the  growth  was  good  in  pots  which 
had  not  been  steamed.  The  experiments  were  carried  on  in 
our  gi'cenhouse,  and  the  results  were  so  different  from  those 
occurring  in  sterilized  loam  that  it  was  considered  wise  to 
repeat  them. 

A  soil  similar  to  this  had  previously  been  sterilized  for 
the  growth  of  tobacco  seedlings,  without  producing  similar 
disastrous  effects  upon  the  plants.     In  the  single  experiment 
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given  here  we  made  use  of  a  similar  soil,  namely,  a  yellow 
subsoil  loam,  containing  little  organic  matter.  Eight  pots 
were  selected,  four  of  which  contained  loam  and  four  sub- 
soil. Of  these,  two  each  of  the  loam  and  subsoil  pots  were 
sterilized,  and  two  each  of  the  remaining  pots  were  left  un- 
sterilized.     The  results  follow. 

TcUfle  showing  Growth  of  Soy  Bean  in  Sterilized  and  Unsterilized  Loam 

and  Subsoil. 


Total 
Number 
of  PoU 

used. 


Loam, 
Subsoil, 


4 
4 


Ayssaob  Lbnotb  (cm.)  of 
Btuis  IK  — 


Uiuterilixed 
Soil. 


Sterilized 
Boil. 


9.58 
9.79 


10.87 
4.14 


Gain  (+)  or 

Loss  (~)  in 

Sterilised 

Soil  (Per 

Cent.). 


4-14.05 
—  57.70 


The  number  of  seeds  germinated  in  unsterilized  loam  and 
soil  was  30,  that  for  the  sterilized  34,  showing  a  slight  gain 
in  favor  of  sterilization,  which  is  unimportant,  considering 
the  small  number  of  seeds  used.  There  is  also  a  gain  in 
height  of  loam  plants  of  14  percent,  in  fiivor  of  steriliza- 
tion, while  in  the  subsoil  series  there  is  a  loss  of  57  per  cent, 
due  to  treatment.  The  subsoil  pots  also  showed  a  poor, 
sickly  development.  This  coiTesponded  in  every  way  with 
the  results  obtained  by  Mr.  Parker  in  his  experiments. 
This  experiment  shows,  among  other  things,  that  extreme 
precaution  is  necessary  in  drawing  deductions  from  experi- 
ments in  which  the  soil  is  sterilized,  especially  where  inocu- 
lation work  is  undertaken  in  connection  with  soil  organisms. 

Influence  of  Soil  Sterilization  on  Seed  Germination. 

In  a  previous  report  ^  the  results  of  a  similar  series  of  ex- 
periments were  described,  and  this  paper  is  a  continuation 
of  the  earlier  one.  As  in  the  preceding  series,  the  seeds 
selected  were  in  most  cases  from  an  old  lot,  which  possessed 
a  rather  low  germinating  capacity.  The  object  of  these 
experiments  was  to  ascertain  the  degree  of  acceleration  in 
germination  which  would  result  from  plant  seed  in  steril- 
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ized  soil.  BesultM  of  a  similar  nature  have  been  observed 
by  us  a  number  of  times  in  an  incidental  way  when  utiliz- 
ing sterilized  soils  in  our  general  experimental  work  in  the 
greenhouse.  The  seeds  were  planted  in  boxes  18  by  12  by 
3  inches,  and  previous  to  planting  the  soil  in  the  sterilized 
boxes  was  heated  by  steam  to  a  temperature  of  about  212^ 
F.  for  one  hour.  The  soil  used  constituted  a  good  tj'pical 
loam,  characteristic  of  this  region,  and  the  sterilized  and^ 
unsterilized  soils  were  identical  in  every  way  except  as  to 
steaming.  Other  conditions,  such  as  heat,  light,  degree  of 
moisture,  etc.,  were  made  the  same  as  fiur  as  practicable. 
In  Nos.  15  to  23,  inclusive,  600  seeds  were  used  in  tliree 
separate  experiments,  where  100  seeds  were  sown  in  ster- 
ilized soil  and  100  in  unsterilized  soil.  In  Nos.  25  to 
34,  inclusive,  800  seeds  each  were  employed,  there  being 
two  experiments.     No.  39  is  the  result  of  only  one  experi- 

Table  showing  the  GcrmincUion  of  Seeds  in  Sterilized  and  IhislerUized 

Soil. 


Kind  of  Seed. 

Total    I 
Number  1 
of  Seeds 
tested. 

Labobatobt  Numbbk. 

Sterilised 
Soil. 

Unsterilised 
SoO. 

Percent 
gained. 

15. 

Turnip, 

600 

1S9 

54 

85.00 

16, 

Radish, 

000 

148 

101 

15.GS 

17, 

Onion, 

600    > 

148 

94 

18.00 

18, 

Bed  clover, 

60O    1 

286 

908 

11.00 

19» 

Lettuce,     . 

000 

289 

267 

7.SS 

20, 

MuBk  melon,     . 

600 

- 

- 

— 

21, 

> 

lettuce,     . 

600 

206 

61 

62.83 

22, 

Tomato,     . 

0OO 

79 

68 

5.88 

28, 

Crimson  clover. 

600 

15 

4 

8.06 

26, 

> 

MelUotuB,  . 

800 

188 

109 

5.75 

26, 

Spinach,     . 

800 

878 

246 

88.00 

27, 

PeppergrasB,    . 

800 

283 

106 

81.75 

29, 

Japanese  millet, 

800 

- 

- 

- 

82,        . 

White  mustard. 

800 

842 

65 

44.25 

88, 

White  carrot,    . 

800 

- 

- 

- 

84, 

Winter  vetch,    . 

800 

80 

8 

5.50 

89, 

Soy  bean,  . 
*       •       >       • 

1,000 

866 

176 

88.00 

Av« 

Brag« 

B,       . 

— 

— 

- 

21.89 
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metit,  this  being  made  in  the  greenhouse  bench  soil ;  500 
seeds  were  sown  in  ansterilized  soil  and  500  in  sterilized 
soil. 

The  data  given  in  the  table  show  that  there  occurred  a 
positive  gain  in  germination  of  the  seed  sown  in  sterilized 
soil.  Nos.  20,  29  and  33,  however,  were  old  seed,  which 
had  apparently  lost  their  power  of  germinating,  and  the 
stimulating  effect  induced  by  soil  sterilization  evidently  had 
no  effect  on  them.  There  is  no  reason  for  believing  that 
when  seeds  have  once  lost  their  germinating  power,  or,  in 
other  words,  are  dead,  this  process  will  revive  them.  The 
percentage  gained  in  some  instances  is  quite  marked,  while 
in  others  it  is  insignificant.  The  average  obtained  from  this 
series  is  21  per  cent.  On  account  of  the  low  germinating 
capacity  prevailing  here  in  many  instances,  the  percentage 
gained  is  only  indicative,  since  it  would  be  necessary  to 
employ  a  larger  number  of  seeds  to  obtain  more  accurate 
averages.  It  should  be  pointed  out,  however,  that  better 
results  than  those  given  in  these  experiments  have  been  ob- 
served many  times  in  connection  with  lettuce,  cucumber, 
melon  seed,  etc.,  in  the  greenhouse,  where  seed  was  used 
on  a  much  larger  scale.  The  degree  of  acceleration  in  ger- 
mination is  also  marked,  a  feature  which  has  been  frequently 
noticed  by  us  before.  The  number  of  seeds  germinated  dur- 
ing the  first  few  days  of  these  experiments,  including  Nos. 
15  to  34,  inclusive,  was  169  for  the  sterilized  soil  and  146 
for  the  normal  loam,  or  a  gain  of  14  per  cent,  in  favor  of 
the  sterilized  soil.  In  the  former  series  of  experiments, 
previously  noted,  we  obtained  25  per  cent,  of  acceleration 
at  the  end  of  four  days.  There  undoubtedly  exists  a  differ- 
ence in  seeds  in  their  response  to  stimulation  in  sterilized 
soils.  Tomatoes,  for  example,  respond  but  little  if  any  to 
this  method  of  treatment.  The  cause  of  this  variation  in 
different  species  of  seeds  is  not  known.  Experiments  are 
now  being  made  along  different  lines  which  may  throw  some 
light  on  this  question.  The  benefit  to  be  derived  from  sow- 
ing seed  in  sterilized  soil,  both  from  a  physiological  and 
pathological  point  of  view,  is  important  enough  to  warrant 
in  many  instances  its  practice. 
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Influence  of   Soil  Decoctions  on  Seed  Germination. 

Some  attempt  has  been  made  in  the  following  experiments 
to  ascertain  the  cause  underlying  the  effects  which  sterilized 
soil  has  on  seed  germination.  The  question  has  often  arisen, 
In  what  manner  does  soil  sterilizing  affect  seed  germination  ? 
Is  the  cause  underlying  this  form  of  stimulation  a  mechanical 
one,  or  a  chemical  one?  In  all  probability  both  mechanical 
and  chemical  factora  play  a  role  here.  If,  however,  the 
stimulus  is  of  a  chemical  nature  (and  such  types  of  stimula- 
tion are  common  enough  to  seeds) ,  we  would  expect  some 
response  to  occur  on  the  part  of  the  seeds  when  treated  with 
decoctions  of  sterilized  soils.  For  special  reasons  we  there- 
fore selected  two  types  of  soils,  one  of  which  was  a  typical 
Amherst  loam,  fairly  rich  in  organic  matter  and  suitable  for 
greenhouse  culture ;  the  other  soil  a  yellow  loam  of  the 
nature  of  an  Amherst  subsoil,  deficient  in  nitrogen  and  con- 
taining only  a  slight  amount  of  organic  matter.  Thi'ee  sets 
of  experiments  were  carried  out  with  each  soil.  In  each  set 
there  was  a  boiled  loam  and  subsoil,  a  sterilized  loam  and 
subsoil,  and  a  normal  loam  and  subsoil.  The  boiling  and 
sterilizing  lasted  fifteen  minutes,  the  latter  being  mostly 
done  in  an  autoclave,  under  fifteen  pounds  pressure  and  at  a 
temperature  of  250^  F.  In  all  cases  400  grams  of  soil  were 
employed.  The  soils  were  placed  in  percolators,  with 
500  c.c.  of  distilled  water,  and  allowed  to  stand  for  twelve 
hours  and  to  percolate  very  slowly.  Four  hundred  grams 
of  normal  loam  and  subsoil,  Uiat  is,  soil  that  is  not  treated, 
were  percolated  in  the  same  manner  as  the  others.  In  addi- 
tion to  the  above  tests,  tap  water  cultures  were  employed  as 
checks,  and  run  parallel  in  every  way  to  the  others. 

In  some  instances,  however,  distilled  water  was  used, 
besides  the  tap  water,  but  since  no  difference  existed  between 
them,  the  distilled  water  tests  were  discontinued.  After  a 
percolate  had  been  obtained  for  the  various  soils,  the  seeds 
were  soaked  in  them  for  six  hours,  and  then  placed  in  ger- 
minators  of  the  Zurich  type,  or  into  germinators  composed 
of  flower  pot  saucers  provided  with  filter  paper.  In  one  or 
two  instances  the  soy  bean  was  germinated  in  sawdust. 
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Table  I.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Oermination 
of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  percolcUing 
600  ex.  of  Water  through  400  Orams  of  SoU;  800  Seeds  used  in 
Each  Treatment,  except  with  the  Soy  Bean^  where  only  700  were 
usedy  making  a  Total  of  21 ,  700  Seeds, 


PncsMTAOB  or  OnuinrATioN  nr — 

Bud. 

Tap 

Water. 

Normal 
Loam. 

Normal 
SabMU. 

Bolted 
Loam. 

Boiled 
BulMoU. 

SterUised 
Loam. 

Sterilized 
BubfloQ. 

Soy  bean, 
Buckwheat,    . 
RadlBh,    . 
Lettuce,  . 

28.3 
59.8 
62.7 
70.2 

25.6 
72.0 
61.7 
82.8 

88.0 
70.7 
68.1 
71.8 

38.9 
69.6 
61.8 
80.7 

84.9 
70.8 

00. 1 

77.6 

18.6 
58.5 
48.5 
71.6 

82.6 
78.1 
62.8 
61.8 

Average,  . 

62.7 
68.7 

67.8 

67.1 

58.9 

60.0 

48.0 

64.9 

Total  average, 

67.4 

69.4 

61.5 

The  preceding  table  shows  the  results  obtained  from  ex- 
periments in  which  21,700  seeds  were  employed.  Since  a 
large  number  of  seeds  were  used  in  these  experiments,  quite 
accurate  averages  were  obtained,  and  the  factors  due  to 
variation  are  eliminated  to  a  large  extent.  There  is  appar- 
ently a  slight  gain  due  to  treatment  shown  in  these  experi- 
ments. The  best  average  results  were  given  by  the  boiled 
subsoil  and  loam,  followed  by  the  normal,  while  the  sterilized 
loam  is  below  the  tap  water  seeds.  By  noting  carefully  the 
results  obtained  in  these  experiments,  together  with  the 
nature  and  color  of  the  decoctions,  we  surmised  that  the  de- 
coctions were  too  strong  for  the  best  results,  consequently 
they  were  diluted  with  water  to  one-half  strength  in  the  next 
experiment. 
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Table  II.  —  Showing  the  Influence  of  Soil  Deeoclions  upon  Otrmina- 
turn  of  Seeds  immersed  for  Six  Hours  in  Decoctions  meuie  by  per- 
colating 500  ex.  of  Water  through  400  Orams  of  Soil,  diluted  to 
Half  Strength ;  600  Seeds  used  in  Each  Treatment,  making  a  Total 
of  16,800  Seeds, 


PncmTAoa  or  OaaiiiirATXov  n— 

Bmmd. 

Water. 

NomiA] 
Loun. 

KonnAl 
BubMil. 

Boiled 
Loam. 

BoiM 
BnlMoU. 

Sterilued 
Tifiam 

StoiiliMd 
BabwO. 

Roy  bean. 
Buckwheat,    . 
Badliih,   . 
Lettuce,  . 

60.0 
T7.2 
48.0 
82.2 

60.2 
70.6 
68.2 
88.7 

61.0 
81.2 
48.0 

87.2 

66.6 
82.6 
60.7 
78.0 

68.6 
83.6 
68.0 
78.7 

66.2 
72.6 
60.6 
74.0 

61.7 
73.0 
66.6 
80.8 

Average,  . 

64.8 
64.8 

64.4 

66.8 

66.9 

66.9 

66.6 

66.0 

Total  average. 

66.6 

67.4 

66.7 

These  experiments  are  similar  to  the  previous  ones,  except 
that  half-strength  decoctions  were  used  in  all  cases.  The 
results  obtained  from  these  three  experiments  are  remark- 
ably  uniform  in  character,  the  tap  water  giving  practically 
the  same  results  as  the  decoctions. 


Table  III.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Germina- 
tion of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  per- 
colating 500  c.c.  of  Water  through  400  Grams  of  Soil,  diluted 
to  One-fourth  Strength ;  600  Seeds  used  tvith  Radish  and  Buckwheat, 
400  Seeds  with  Lettuce  and  Soy  Bean,  snaking  a  Total  of  14,000 
Seeds. 


PRCVHTAGB  OV  OaBMIVATIOH  ni 

>- 

Sod. 

Tap 

Water. 

Kormal 
Loam. 

Normal 
BulMoU. 

Boiled 
Loam. 

BoUed 
BnbeoU. 

BterUiaed 
Loam. 

SterOind 
BabK»fl. 

Soy  bean, 

84.0 

74.6 

89.6 

78.0 

88.6 

77.6 

84.0 

Buckwheat,    . 

66.6 

91.7 

85.0 

98.7 

91.7 

82.7 

88.7 

Badlsh,   . 

66.6 

64.6 

62.6 

46.6 

60.0 

65.6 

66.5 

Lettuce,  . 

74.6 

72.7 

72.7 

63.7 

70.7 

65.2 

60.6 

Average,  . 

72.6 
72.6 

76.8 

77.4 

■» 

69.2 

73.9 

70.2 

78.4 

Total  average, 

76.6 

71.6 

"          -    ""-T 

71.8 

In  the  experiment  with  the  one-fourth  strength  decoctions, 
14,000   seeds  were   employed,  representing  three   experi- 
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ments.  There  is  a  slight  increase  shown  in  this  series,  due 
to  treatment,  which  is  the  most  marked  in  the  normal  loam 
and  subsoil. 


Table  IV.  —  Showing  the  Influence  of  Soil  Decoctions  upon  Germina' 
tion  of  Seeds  immersed  for  Six  Hours  in  Decoctions  made  by  ficr- 
colating  500  ex,  of  Water  through  400  Grams  of  Soil,  diluted  to 
One-eighth  Strength;  200  Seeds  used  in  Each  Treatme^U,  making 
a  Total  of  5,600  Seeds. 


PBBCBNTAOB  or  OaRMIlIATIOH  IN  — 

Bud. 

Tap 
Water. 

NornuU 
Loam. 

Normal 
Subfloil. 

BoDed 
Loam. 

Boiled 
SubaoU. 

Sterilized 
Loam. 

Sterilized 
BulMoU. 

Soy  bean, 
Buckwheat,    . 
Radish,    . 
Lettuce,  . 

76.6 
66.5 
66.0 
70.0 

76.0 
82.0 
70.0 
68.5 

75.6 
88.0 
69.0 
74.5 

86.6 
84.6 
77.6 
98.9 

86.0 
81.6 
81.6 
TS.O 

87.0 
78.6 
78.5 
77.0 

80.5 
88.6 
72.0 
79.6 

Average,  . 

66.7 
66.7 

73.8 

76.6 

86.6 

80.2 

80.2 

78.8 

Total  average, 

74.6 

88.4 

79.4 

The  experiment  with  one-eighth  strength  decoction  shows 
a  decided  gain  throughout  in  the  treated  seeds,  the  most 
marked  being  given  by  the  boiled  and  sterilized  loams  and 
subsoil  decoctions.  No  further  dilutions  were  tried,  but 
from  a  careful  study  of  the  results  of  these  experiments  we 
are  inclined  to  the  belief  that  if  more  dilute  solutions  were 
used  an  increased  gain  would  occur,  especially  in  the  steril- 
ized series,  since  the  most  highly  colored  decoctions  were 
obtained  from  the  sterilized  soils  and  the  next  highest  color 
from  the  boiled  soils.  It  appears  to  us  that  the  sterilized 
decoctions  were  too  strong,  even  when  diluted  to  one-eighth 
strength.  Some  variation  in  the  strength  of  the  decoctions 
is  likely  to  occur  as  a  result  of  different  percolators,  and  the 
failure  of  the  one-fourth,  and  one-half  strength  to  show  more 
of  an  acceleration  may  be  attributed  to  this  cause. 

The  following  table  gives  the  number  of  seeds  that  germi- 
nated in  the  first  twenty-four  hours  in  the  preceding  experi- 
ments, including  tables  I.,  II.,  III.  and  IV.,  from  which  the 
defirrees  of  acceleration  and  retardation  due  to  treatment  can 
be  obtained. 
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Table  V.  —  Shoiving  the  Degree  of  Relardalian  and  AceelereUion  in 
(iennination  of  Seed»  soaked  for  Six  Hours  in  Decoctions  of  Differ- 
ent Strengths  made  by  diluting  300  c.c,  of  Water  which  had  iter* 
colated  through  400  Grams  of  Soil  treated  as  below. 


Number 
of 

'     Per  Gbwt.  osbmikatsd  nr  Tmumr-roiTBs  Houas  xm— 

Seeds 

Treat- 
ment. 

1  Water. 

1 

Normal 
Loam. 

Normal 
SulMoU. 

Boned 
Loam. 

Boiled 
SubfloU. 

Steril- 

ixed 

Loam. 

Steril- 
ised 
Subeofl. 

Say  Bean. 

1 

! 

Full  strength,    . 

600 

1    27.7 

1 

27.5 

80.5 

33.1 

29.6 

8.3    j 

27.6 

Half  strength,  . 

:iOO 

22.0 

20.0 

17.0 

21.0 

28.0 

2S.0 

83.6 

liurkwheat. 

Full  strength,    . 

(iOO 

56.0 

70.1 

73.6 

63.1 

66.6 

33.8 

70.8 

Half  strength,  . 

4O0 

55.0 

44.2 

57.6 

67.2 

31.7 

86.7 

46.8 

Quarter  strength,     . 

400 

43.7 

59.5 

50.2 

57.2 

69.0 

62.7 

64.6 

Eighth  strength, 

200 

5»<.5 

70.0 

66.0 

78.0 

74.6 

62.0 

62.5 

Rnditk. 

Full  strength,    . 

HOO 

'    86.7 

27.0 

29.8 

30.6 

37.6 

16.6 

32.0 

Half  strength,  . 

400 

28.0 

87.5 

30.2 

• 

41.7 

87.6 

43.0 

SS.8 

Quarter  strength,     . 

400 

45.0 

43.5 

39.0 

17.6 

24.0 

87.0 

37.0 

Eighth  strength. 

200 

1    82.5 

64.5 

61.5 

68.0 

78.0 

69.6 

61.0 

Lettuce. 

1 

Full  strength,    . 

800 

1    37.6 

1 

35.8 

39.3 

34.6 

41.6 

87.8 

35.1 

Half  strength,  . 

400 

59.0 

72.5 

63.2 

74.0 

46.0 

60.2 

70.7 

Quarter  strength,     . 

400 

67.0 

52.0 

55.7 

44.6 

61.6 

53.6 

66.5 

Eighth  strength,       . 

200 

51.0 

55.0 

55.0 

83.0 

62.0 

72.0 

64.5 

Average, 

.     i 

41.8 
41.8 

45.3 

44.7 

47.3        43.7 

89.1 

46.9 

Average  normal 
and  total  treated. 

45 

.0 

46.6 

42 

.5 

1 

41.8 

1 

44.3 

This  table  gives  the  results  of  germination  during  the  first 
twenty-four  hours  of  42,000  seeds,  and  the  degree  of  accel- 
eration obtained  corresponds  in  a  general  way  with  the  total 
number  germinated  as  given  in  the  preceding  tables ;  or,  in 
other  words,  the  relationship  between  acceleration  and  the 
total  number  of  seeds  germinated  is  similar.  Comparing 
the  average  number  of  seeds  germinated  during  the  first 
twenty-four  hours  by  the  various  treatments  with  tap  wat^r, 
there  are  no  important  differences  shown.     On  the  whole, 
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however,  there  is  a  gain  or  acceleration  due  to  treatment, 
the  maximum  acceleration  being  shown  by  the  boiled  loam. 

A  comparison  of  the  different  strengths  of  solutions  shows 
that  the  one-eighth  dilution  produced  the  best  results  of  any 
of  the  treatments,  that  for  boiled  loam  being  the  highest. 
This  series  of  experiments  shows  that  decoctions  of  soils 
variously  treated  induce  acoclemtion  in  seed  germination, 
and  that  a  larger  number  of  seeds  germinated  in  decoctions 
than  in  tap  water.  This  increase  is  quite  marked  in  dilute 
decoctions  (one-eighth  strength),  and  would  probably  be 
increased  to  some  extent  if  the  dilution  should  be  earned 
still  further.  In  these  experiments  we  have  a  chemical  ex- 
planation for  the  cause  underlying  acceleration  and  increased 
germinating  capacity  in  sterilized  soils.  Undoubtedly  driv- 
ing out  the  gases  and  the  subsequent  absorption  and  renewal 
of  fresh  oxygen  in  sterilizing  practices  acts  beneficially  to 
soil  and  induces  the  seeds  to  germinate  more  quickly,  as 
is  shown  by  the  aerating  experiments  previously  reported. 
By  the  process  of  aeration,  or  by  soaking  seeds  in  dilute 
decoctions,  many  seeds  germinate  that  otherwise  would  not; 
but  there  is  no  ground  for  belief  that  any  of  these  stimulat- 
ing processes  actually  revive  or  rejuvenate  worthless  seeds 
to  a  greater  extent  than  would  result  from  the  most  favor- 
able conditions  for  germination. 

Sterilized  subsoil,  or  that  lacking  in  humus,  has  the  same 
effect  on  gennination  as  sterilized  loam  rich  in  organic  mat- 
ter ;  but  it  inhibits  growth  to  a  very  large  extent,  thereby 
differing  in  this  respect.  It  would  appear,  therefore,  that  a 
considerable  amount  of  hunms  is  necessary  in  soils,  in  order 
that  they  may  be  materially  benefited  by  sterilization. 

The  reason  tliat  bacteria  multiply  more  and  plants  grow 
much  more  luxuriantly  in  sterilized  soils  is  undoubtedly  due 
to  the  fact  that  a  larger  amount  of  available  material  for 
plant  development  is  present.  \Yhy  subsoils  and  those  poor 
in  organic  matter  give  rise  to  a  greatly  inhibited  growth  is 
not  so  clear  at  present,  and  we  arc  not  prepared  to  oflcr 
any  explanation  of  this  phenomenon. 
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Seed  Selection. 

It  is  a  well-known  fact  that  heavy,  well-developed  seeds 
produce  more  vigorous  and  more  productive  plants  than 
lighter  seeds  of  the  same  variety.  This  is  altogether  a  rea- 
sonable statement,  because  the  heavy,  well-filled  seed  has  the 
more  perfect  embryo,  and  also  has  the  larger  supply  of  plant 
food  on  which  to  support  the  seedling  until  the  plant  is 
capable  of  getting  its  nourishment  from  the  air  and  soil. 

With  such  crops  as  wheat,  rye  and  the  grasses,  the  selec- 
tion of  seed  is  not  of  so  very  great  importance,  because 
usually  an  overabundance  of  seeds  is  planted,  and  sufficient 
seeds  develop  so  that  in  the  natural  struggle  for  existence 
in  their  overcrowded  state  the  weaker  and  less  vigorous 
plants  are  crowded  out  and  only  the  more  vigorous  and 
healthy  plants  reach  maturity  ;  and  this  number  w^hich  reaches 
maturity  represents  the  maximum  number  of  plants  that  can 
be  developed  under  existing  conditions,  so  that  nothing  in 
the  crop  is  lost  by  this  crowding  out  of  the  weaker  plants. 
On  the  other  hand,  with  greenhouse,  market  gardening  and 
general  field  or  what  is  known  as  hoed  crops,  the  conditions 
are  entirely  different.  In  this  case  each  plant  has  its  full 
share  of  light,  heat  and  space,  and  a  poor,  weakly  plant  is 
just  so  much  loss,  not  only  because  it  occupies  a  space  that 
ought  to  produce  a  well-developed  plant,  but  also  because  a 
number  of  undersized,  weakly  plants  in  a  crop  detracts  from 
the  market  value  of  the  crop  as  a  whole,  and  also  because 
weak  plants  are  more  subject  to  disease,  and  act  as  a  breed- 
ing-place for  diseases  that  may  infect  the  whole  crop ;  there- 
fore, the  careful  selection  of  seed  becomes  an  important  &ctor 
in  gi'owing  plants.  In  the  case  of  large  seeds,  such  as  corn, 
this  selection  is  comjjaratively  an  easy  matter.  An  ear  of 
corn  of  the  desired  type,  having  kernels  of  a  desirable  size 
and  shape  and  of  full  development,  may  be  picked  out,  and 
by  discarding  the  poor,  undeveloped  seeds  at  either  end  the 
rest  of  the  seeds  may  ]>e  utilized  for  planting.  Here  knowl- 
edge of  the  type  of  seed  and  judgment  only  may  be  relied 
upon.  Beans,  peas,  etc.,  may  be  selected  in  much  the  same 
way,  with  reasonable  assurance  that  the  best  i^esults  will  be 
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obtained.  In  the  case  of  such  seeds  as  lettuce,  turnip, 
cabbage,  tol^acco  and  other  small  seeds  this  method  of  sepa- 
ration is  not  practicable,  and  other  methods  have  to  be 
resorted  to. 

From  early  times  the  separation  of  seeds  by  means  of 
water  has  been  practised  to  a  considerable  extent.  In  this 
case  the  seed  is  placed  in  a  quantity  of  water,  well  shaken 
and  let  stand  a  few  minutes,  then  the  seeds  which  do  not 
sink  are  removed,  and  only  those  that  have  sunk  used  for 
planting. 

The  results  of  some  of  our  experiments  with  this  method 
of  separation  are  given  in  the  tables  following. 


Table  I.  —  Showing  the  Residls  of  (hrmination  wUh  Onion  and  Lettuce 
Seed  separated  by  the  Water  Method;  400  Seeds  used  in  Each^  or  a 
Total  of  1,600. 


8SBD. 


Onion, . 
Onion, . 
Onion, . 
Lettuce, 


Pbr  Cbnt.  obrmiratkd  or  — 

Per  Cent. 

Increase  of 

Oermination 

of  Heavy 

over  Light. 

Light. 

Heavy. 

38.0 

85.0 

142.6 

50.0 

58.6 

17.0 

44.0 

88.0 

100.0 

6S.0 

90.0 

82.3 

Table  II.  —  Shotving  the  Results  of  Seed  Germination  and  Growth  of 
Onion  Seedlings  separated  by  Water ;  200  Seeds  in  Each  Lot,  or  a 
Total  of  400  used. 


Onion. 

Per  Cent. 

of  Oer- 
mination. 

Number 
of  Planto. 

r 

WuoMT  or  Plants 
(Grams). 

Average 

Per  Cent. 

gained  of 

Heavy  over 

Light. 

Total. 

Average. 

Heavy  (sank),     .              .  '       42.5 

Light  (floated),  .                       19.6 

1 

85 
38 

18.1 
6.9 

1 
.213 

.155 

37.42 

1 

1 

1 

This  method,  however,  is  not  entirely  satisfactory,  because 
many  of  the  heavier  seeds  are  buoyed  up  by  air  bubbles  and 
therefore  thrown  away,  and  in  our  work  we  have  noticed 
that  a  few  of  the  undersized  seeds  also  go  to  the  bottom. 
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Many  investigators^  have  carried  this  process  still  farther, 
and  separated  their  seeds  by  what  is  known  as  the  specific 
gravity  method.  In  this  case  solutions  of  salt  (sodium 
chloride),  ammonium  nitrate,  sodium  nitrate,  potassiiuu 
nitrate  and  calcium  chloride  have  been  used.  For  this  pur- 
pose solutions  of  different  specific  gravities  have  been  made, 
in  which  the  seeds  were  placed,  first  in  that  solution  with  the 
highest  specific  gravity.  The  seeds  which  floated  in  this 
solution  were  skimmed  off  and  placed  in  that  of  the  next 
highest  specific  gravity,  and  so  on.  It  has  been  found  that 
by  this  method  seeds  of  the  same  variety,  of  a  uniform,  sound 
condition,  differ  in  specific  gravities  only  within  a  very 
narrow  range.  This,  however,  does  not  seem  to  be  a  very 
practical  plan,  as  it  involves  the  making  of  solutions  of 
tested  specific  gravity  and  quite  a  little  mechanical  manipu- 
lation. Another  method,  known  as  the  specific  gravity 
sampling  method,  is  perhaps  of  less  value,  as  in  this  case 
one  lot  of  seed  is  compared  with  othei's  in  bulk,  without 
separating  the  poor  and  undeveloped  seeds.  It  amounts 
simply  to  the  choosing  of  the  best  lot  from  several  samples 
of  seeds. 

The  separation  of  seeds  by  sieves  would  seem  to  be  the 
easiest  and  most  practical  way,  and  this  method  with  us  has 
given  very  good  results.  We  used  a  series  of  four  sieves, 
having  round  perforations  of  2  mm.,  1.5  mm.,  1  mm.,  and 
.05  mm.  respectively.  Ten  grams  of  seed  were  weighed 
out  and  run  through  this  series  of  sieves,  with  the  following 
results :  — 


Table  III.  —  Shoivinr/  the  liesiiUs  of  sifting  SeedSy  in  which  10  Grams 

were  employed. 


No.  1, 


No.  8. 


No.  4, 


NxniBBB  or  Snvs. 


No.  2, 


Size  of  Seed. 


Weight  in  10 

Grama  of  B€»ed 

(GmuB). 


2.0-1.5  mm. 

1.5-1.0  mm. 

1.0-  .5  mm. 

.5-  .0  mm. 


1.015 
6.689 
1.800 
0.491 


Per  Cent. 


10.15 

66.88 

18.00 

4.91 


I  Among  whom  may  be  noted  V.  A.  (Marke,  New  York  (Geneva)  Experiment 
Station,  Bulletin  No.  2r>(). 
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Five  hundred  seeds  were  then  counted  out  from  each  of 
these  four  grades  or  sizes  of  seeds,  with  the  exception  of 
No.  4  (.5-.0  mm.),  which  was  composed  entirely  of  chafl*, 
dirt,  etc.  These  were  sown  in  flats  and  allowed  to  grow  for 
four  weeks,  when  the  seedlings  were  taken  up,  counted  and 
weighed,  with  the  following  results  :  — 

Table  IV.  —  Showing  the  Results  of  Qerniination  and  Growth  of  Seed- 
lings from  Three  Experiments  with  Sifted  Lettuce  Seed;  1^500 
Seeds  used  in  Each  Experiment,  making  a  Total  of  4,500  Seeds 
employed. 


Biu  or  Sbsd. 


2.0-1.6  mm., . 
1.5-1.0  mm., . 
1.0-  .6  mm., . 


Per  Cent, 
germinated. 


66.7 
58.6 
40.4 


Number  of 
BeedlingB. 


672 
642 
485 


WbIOHT  or   8BSDLIMOB 

(Obams). 


Total. 


Arerage. 


847.5 
298.7 
126.3 


.518 
.457 
.261 


Average  Per 

Cent,  gained  in 

Weight  of  Large 

over  Small 

Seedlings. 


98.42 
76.09 


From  this  table  it  will  be  seen  that  of  the  large  16.3  per 
cent,  and  of  the  medium  13.1  per  cent,  more  seeds  germi- 
nated than  of  the  small  seeds,  and  that  the  four-weeks-old 
seedlings  from  the  large  seed  averaged  98.42  per  cent,  and 
those  from  the  medium  seed  75.09  per  cent,  heavier  than 
those  from  the  small  seed.  It  will  also  be  noticed  that  the 
differences  in  the  per  cent,  of  germination  and  the  weight  of 
seedlings  from  the  large  and  medium  seeds  were  not  very 
great;  but  the  difference  between  the  germination,  and 
especially  in  the  weight  of  seedlings  of  the  larger  and  small 
seeds,  is  very  marked. 

We  are  of  the  opinion  that  it  would  pay"  a  grower  to  sepa- 
rate his  lettuce  seed  with  a  sieve  having  a  mesh  of  one 
millimeter  in  diameter  (1^5  inches),  and  to  use  only  such 
seed  as  did  not  pass  through  a  sieve  of  this  size.  From 
these  plants  he  could  make  a  fui*ther  selection,  as  is  custom- 
ary at  the  time  of  transplanting.  This  would  result  in 
saving  considerable  ground  space  which  is  valuable,  and  not 
only  would  a  more  vigorous  and  uniform  setting  of  lettuce  be 
obtained,  but  the  treatment  would  also  eliminate  many  weak 
and  undesimble  plants,  which  arc  more  likely  to  be  sus- 
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ceptible  to  disease.  In  other  words,  much  of  the  selection 
would  be  done  more  cheaply  and  easily  by  sifting  the  seed 
than  as  it  is  done  at  the  present  time,  by  selection  in  the 
seed  bed.  A  sieve  of  the  size  mentioned  can  easily  be  made 
by  purchasing  from  almost  any  tin  shop  a  piece  of  colander 
tin  of  1  millimeter  mesh,  which  can  very  readily  be  soldered 
to  a  suitable  rim,  or  even  fietstened  to  a  tomato  can  which 
has  had  the  lx>ttom  removed. 

Our  experiments  in  sifting  seed  have  been  confined,  how- 
ever, for  the  most  part  to  lettuce  seed ;  and,  while  these 
seeds  can  be  separated  in  this  way  very  easily,  much  more 
difficulty  would  be  experienced  in  separating  some  other 
types  of  seed,  such  as  turnip  or  tobacco ;  and  another  ob- 
jection to  this  method  is  that  the  size  and  weight  of  seeds  do 
not  necessarily  correspond,  that  is  to  say,  a  large  seed  may 
not  necessarily  be  a  heavy  one.  When  seeds  are  separated 
by  sifting,  while  the  largest  size  contains  practically  all  of 
the  heaviest  seeds  and  the  lighter  seed  is  practically  all  in  the 
small  sizes,  there  will  be  a  few  light  seeds  in  the  larger  size 
and  a  few  heavy  seeds  in  the  smaller  sizes,  so  that  this  method 
by  no  means  gives  an  absolute  division  of  the  seeds  by 
weight,  which  is  the  ideal  method  of  seed  selection. 

Mr.  A.  D.  Shamel  of  the  Connecticut  (New  Haven)  Ex- 
periment Station  uses  a  very  satisfactory  method  for  the 
separation  of  tobacco  seed,  which  we  can  do  no  better  than 
describe  in  his  own  words :  — 

This  seed  separator  consists  of  a  glass  tube  1  inch  in  diameter 
and  5  feet  long,  and  a  glass  receptacle  for  holding  the  seeds, 
having  the  diameter  of  the  long  glass  tube,  and  so  arranged 
with  a  finely  woven  wire  screen  in  the  bottom  as  to  hold  the 
seeds  in  the  receptacle,  and  at  the  same  time  freely  admit  a 
current  of  air  directly  into  the  seed.  The  top  of  this  recep- 
tacle is  fitted  with  a  coupling  into  which  the  long  glass  tube 
can  be  set  and  held  in  place.  The  current  of  air  is  developed 
by  a  common  foot  bellows  and  regulated  with  a  valve.  The 
seed  to  be  separated  is  poured  into  the  receptacle,  usually  about 
1  to  2  ounces  at  a  time,  the  glass  tube  set  in  place  and  a  cur- 
rent of  air  pumped  into  the  seed.  The  lightest  seed  and  chaff 
are  first  blown  out  of  the  tube,  and  next  the  small  seed.     Small 
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seed  of  the  same  character  as  the  larger  seed  have  proportion- 
ally more  surface  than  the  larger,  consequently  the  small  as 
well  as  the  light  seed  is  removed  by  this  machine. 

This  seems  to  be  the  most  satisfactory  way  of  separating 
seed  that  has  yet  been  devised,  and  no  doubt  some  simple, 
inexpensive  instrument  modelled  from  this  device  will  soon 
be  available  for  every  farmer  and  seed  grower.  The  j)artic- 
ular  advantages  of  this  method  seem  to  be  that  this  device  is 
adaptable  to  all  kinds  of  small  seeds,  the  only  adjustment 
needed  being  in  the  regulation  of  the  amount  or  force  of  air 
sent  through,  and  that  by  this  method  the  seed  is  separated 
according  to  weight. 

In  conclusion,  we  believe  It  desirable  with  many  kinds  of 
garden  seeds  to  separate  the  seed  and  discard  all  except  the 
large,  well-developed,  mature  and  heavy  seed,  because :  — 

First.  —  About  33  per  cent,  of  seeds  as  placed  on  the 
market  consist  of  dirt,  chaff,  and  small,  undesirable  seeds. 

Second.  —  Small  or  light  seeds  do  not  germinate  well,  and 
their  seeds  produce  only  poor,  small,  undesirable  plants, 
which  prove  inferior  in  every  way. 

Third.  —  Heavy  seeds  produce  healthy,  large,  well-devel- 
oped plants,  that  will  give  maximum  crops. 

Fourth.  —  Seed  selection  or  separation  is  an  inexpensive 
process  that  gives  good  results. 

Asparagus  Rust. 

The  past  summer  in  most  parts  of  Massachusetts  has  been 
an  extremely  dry  one,  and  especially  favorable,  as  was  early 
anticipated,  to  an  early  and  severe  attack  of  asparagus  rust. 
The  confinement  of  the  rust,  or  at  least  its  injurious  stage, 
to  special  localities  has  been  the  same  this  season  as  in  other 
years ;  in  other  words,  it  has  been  confined  to  soils  espe- 
cially coarse,  and  easily  affected  by  drought. 

Since  1896  there  have  been  about  three  severe  outbreaks 
of  the  rust  in  this  State,  such  outbreaks  being  identified 
with  a  dry  summer,  or  at  least  with  seasons  where  there 
have  existed  long  periods  between  rainfalls.  The  fall  or 
teleuto  stage,  however,  has  been  present  every  year  since 
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189(),  and  it  ha«  alwa^^s  been  widely  di^^tiibuted.  Any  bed 
which  has  become  once  infected  with  this  stage  remains  so, 
but  fortunately  the  damage  occurring  from  teleutospore  in- 
fection is  insignificant,  and  in  the  majority  of  cases  not 
discernible.  Asparagas  rust  has  now  become  quite  well 
distributed  over  the  United  States,  but  its  virulence  does 
not  show  itself  in  the  same  degree  for  every  locality,  and 
the  problem  of  control  is  by  no  means  everywhere  the  same, 
since  factors  enter  into  the  problem  which  do  not  possess 
the  same  significance  for  all  locations.  In  this  State  rust  is 
most  intimately  associated  with  lack  of  vigor,  and  more 
particularly  with  those  factors  which  underlie  vigor,  such 
as  supply  of  water  and  judicious  fertilizing.  For  this  reason 
the  most  efficient  remedies  are  based  upon  those  practices 
the  application  of  which  induce  vigor.  There  are  a  number 
of  remedies  which  can  be  applied,  some  of  which  have  given 
excellent  results.  Thorough  cultivation  and  fertilization 
in  more  than  one  instance  have  given  results  which  have 
proved  superior  to  any  other  method  of  treatment.  We 
have  observed  that  the  results  from  weekly  cultivation  com- 
bined with  judicious  fertilization  have  proved  very  satis- 
factory. Irrigation  has  also  proved  very  effectual  during 
dry  seasons  ;  but  there  is  possibly  a  tendency  for  asparagus 
to  become  too  succulent  with  repeated  irrigation,  which 
might  possibly  render  the  plant  more  susceptible  to  infec- 
tion. 

We  also  believe  that  an  efficient  practice  pertaining  to 
rust  infection  consists  of  burning  the  old  brush  in  the  fall, 
since  a  large  number  of  teleutospores  are  destroyed,  which, 
if  left  remaining  in  the  ground  over  winter,  would  germinate 
freely  in  the  spring  and  constitute  a  dangerous  source  of 
infection.  We  have  repeatedly  attempted  to  germinate 
teleutospores  in  the  early  winter,  but  failed.  They  will 
germinate  freely  in  March,  however.  Moreover,  the  roots 
from  infested  plants,  when  transplanted  in  the  gi'eenhouse 
in  the  fall  and  left  there  for  a  year  and  allowed  to  develop 
tops,  have  never  shown  any  tendency  to  rust.  This  would 
seem  to  indicate  that  not  only  is  a  resting  period  essential, 
as  is  usually  the  case  for  spores,  but  freezing  also  is  essen- 
tial.    Wo  arc  of  the  opinion  that  most  beds  are  infected  in 


1906.]  PUBLIC   DOCUMENT  — No.  31.  251 

this  State  by  tcleutosporos  during  the  spring  and  summer, 
and  that  the  mycelium  works  up  through  the  stem ;  and  if 
the  conditions  for  the  plant  are  unfavorable,  pustules  bear- 
ing uredospores  will  break  out  in  July  or  August,  whereas, 
if  the  conditions  for  the  plant  are  favorable,  pustules  bearing 
teleutospores  will  make  their  appearance  during  September 
or  later. 

In  case  uredospores  break  out  in  the  plant  during  July 
and  August,  other  beds  in  the  vicinity,  if  in  suitable  condi- 
tion, will  invariably  become  infected.  If,  however,  the  crop 
is  in  a  vigorous  condition,  even  if  located  close  by,  it  will 
resist  the  outbreak  of  the  nist.  This,  indeed,  has  occurred 
many  times  in  beds  side  by  side,  although  of  different  age 
and  vigor,  and  in  the  case  of  those  beds  more  or  less  remote  it 
may  be  stated  that  there  are  hundreds  which  have  never  had 
any  uredo  outbreak. 

We  observed  a  young  bed  of  asparagus  the  past  summer, 
about  two  years  old,  which  had  never  been  cut,  and  which 
had  a  teleutospore  outbreak  early  in  July.  This  bed  suf- 
fered much  from  drought,  and  was  not  in  an  especially 
vigorous  condition.  It  was,  however,  located  on  soil  of 
tine  texture,  intermingled  with  coarse  pebbles.  There  was 
little  inclination  for  the  plants  of  this  bed  to  grow  worse, 
notwithstanding  the  fact  that  drought  prevailed,  and  it  re- 
mained in  practically  the  same  condition  all  summer.  On 
dry  soil  this  never  occurs,  since  it  is  the  uredo  stage  that 
makes  its  appearance  in  these  soils  in  July  and  August ; 
and  plants  infected  with  this  stage  turn  brown  in  a  short 
time  after  they  become  infected.  Moreover,  the  teleuto- 
spore outbreak  occurring  in  summer  is  a  perfectly  harmless 
factor,  as  far  as  immediate  infecting  of  the  bed  is  concerned. 
Our  studies  of  the  rust  problem  have  shown  that  there  is  an 
intimate  connection  existing  between  the  texture  and  water 
contents  of  soils  and  uredospore  outbreaks,  and  a  series  of 
water  determinations  of  different  soils  during  the  season 
would  probably  bring  out  some  interesting  facts. 

Spraying  with  Bordeaux  mixture  has  not  proved  satis- 
factory in  this  State  as  a  means  of  controlling  the  rust,  and 
little  or  no  use  is  now  made  of  it  for  this  purpose. 

Some  reports  have  been  made  concerning  the  use  of  the 
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sulphur  wash  spray  recommended  by  Prof.  R.  E.  Smith, 
formerly  of  this  station.  This  mixture,  which  consists  of 
sulphur,  soap,  potash  and  water,  possesses  remarkable  stick- 
ing qualities,  and  it  is  undoubtedly  the  most  efficient  mix- 
ture reconmiended  for  spraying  for  asparagus  rust. 

An  Applicatiox  of  the  Copper  Sulfate  Treatment. 

E^ly  in  the  summer  the  college  pond  became  so  overrun 
with  Algse  as  to  be  unsightly,  and  the  smell  of  this  decay- 
ing vegetable  matter  was  so  unpleasant  that  it  became  neces- 
sary to  treat  it. 

Microscopic  examinations  of  the  water  showed  that  it 
contained  a  considerable  amount  of  short  suspended  fila- 
ments, of  a  slightly  whitish  or  greenish  color,  which  proved 
to  be  AnuboenaJlos-aquoBf  a  form  of  Algfe  found  frequently 
in  public  water  supplies,  and  which  gives  rise  to  consider- 
able trouble.  The  water  content  of  the  pond  was  roughly 
detennined,  and  then  treated  with  1  part  of  copper  sulfate 
to  4,000,000  parts  of  water.  The  required  amount  of  copper 
sulfate  was  placed  in  a  loosely  woven  sack  and  hung  over 
the  stern  of  a  canoe,  which  was  paddled  around  the  pond  in 
concentric  circles  for  about  one-half  an  hour,  when  all  the 
copper  sulfate  >vas  dissolved.  This  is  the  method  recom- 
mended by  Drs.  Moore  and  Kellerman  in  their  work  on 
treating  reservoirs  with  copper  sulfate.  A  careful  exami- 
nation of  samples  taken  twenty-four  hours  after  treatment 
showed  a  slight  decrease  in  Anabcenai  and  in  two  or  three 
days  it  had  practically  disappeared. 

Spirogyra^  which  was  present  along  the  shores  near  the 
inlet  at  the  time  of  treatment,  was  not  affected,  and  subse- 
quently a  number  of  large  clumps  were  found  in  a  flourish- 
ing condition  in  different  parts  of  the  pond,  and  many  forms 
of  Algee,  such  as  Desmids  and  Diatams^  appeared  not  to  be 
in  the  least  affected  by  the  treatment.  Neither  did  the 
animal  life  seem  to  be  affected  in  any  way  by  the  treatment, 
as  no  ill  effects  could  be  noted  on  the  fish,  frogs,  tadpoles  or 
other  &una  inhabiting  the  water. 

Of  the  Protozoa  y  the  Ceratium  was  very  numerous  both 
before  and  after  treatment,  and  was  in  no  wise  affected  by 
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the  copper.  Daphna^  a  form  of  Crastacea,  was  also  plenti- 
ful, and  experienced  no  ill  effects  from  the  copper  treat- 
ment. 

From  day  to  day  the  bacterial  contents  of  the  water  were 
determined,  with  the  results  shown  in  the  following  table  : — - 


Copper  Sulfate  Test  on  Massachusetts  Agricultural  College  Pond  Water, 


Datb  of  takiho  Bamplb. 


Number  of  Bftoteria 

per  Cubic  Centimeter 

of  Water. 


1905. 

June  17  (one  hoar  after  treatment), 

Jane  19, 

June  20, 

Jane21, 

June  22,    . 

Jane  23 

June24, 

June  26, 

June  26 

June  27, 

June28, 

June29, 

June30, 

July    1 

July   3, 

Sept.  16, 

Sept.  17, 

Sept.  18 

Sept.  19, 


6,224 

8,468 

219 

836 

1,588 

1,187 

088 

1,144 

1390 

1,144 

616 

768 

1,145 

1,078 

1,078 

990 

1,017 

990 

636 


From  this  table  it  will  be  seen  that  the  bacteria  decreased 
very  rapidly  for  the  first  few  days  after  treatment,  and,  while 
they  slowly  increased  again,  they  never  reached  their  former 
numbers.  The  results  obtained  on  June  24,  28  and  29  may 
be  attributed  to  an  unusually  clear  or  settled  state  of  the  water 
on  those  days,  while  when  the  other  samples  were  taken  the 
water  was  considerably  agitated,  either  from  the  effects  of 
rain  or  wind. 

A  second  treatment  was  contemplated  in  September  for  the 
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purpose  of  studying  the  effects  of  copper  sulfate  on  bacteria; 
but  as  the  bacteria  showed  no  appreciable  increase  at  this 
time,  we  thought  it  not  worth  while  to  inaugurate  another 
experiment.  Samples  of  water  taken  one  hour  and  twenty- 
four  hours  after  treatment  were  tested  for  copper  by  the  foods 
and  feeding  department  of  the  station  ;  and,  while  possible 
traces  of  the  copper  were  found,  they  were  so  small  and  un- 
certain that  no  copper  could  be  reported.  In  these  tests  the 
ferrocyanide  method  was  employed,  which  in  numerous  other 
cases  has  failed  to  give  reliable  results  where  such  small  quan- 
tities of  copper  are  present. 

At  the  time  these  chemical  tests  were  l)eing  made  for  cop- 
per there  came  to  our  notice  a  test  described  and  recommended 
by  Dr.  Ewerts,^  which  claimed  to  detect  one  part  of  copper 
in  30,000,000  jmrts  of  water.  This  test  is  based  on  the  in- 
hibiting action  of  copper  to  diastatic  action.  This  method 
was  given  a  trial  in  the  foods  and  feeding  chemical  laboratory, 
and  found  to  be  unsatisfactory.  Quite  likely,  however,  a 
detailed  study  of  this  latter  method,  together  with  some 
practice,  will  prove  it  to  be  of  some  value. 

The  result  of  this  single  experiment  with  copper  sulfate 
in  treating  the  college  reservoir  is  not  sufficient  in  itself  to 
allow  deductions  of  great  value .  They  corroborate,  however, 
the  expenments  made  l)y  Messrs.  Moore  and  Kellemian  on 
the  Belchertown  reservoir,  and  those  made  elsewhere,  in 
showing  that  Anahcena  is  extremely  susceptible  to  copper, 
and  can  readily  be  killed  l)y  this  method  of  treatment. 
Moreover,  the  general  clearing  up  and  rapid  disappearance 
of  odor  from  the  water  two  or  three  days  after  treatment, 
together  with  the  falling  off  of  bacteria,  was  quite  noticeable. 
It  should  be  stated,  however,  that  there  was  a  fall  of  about 
20®  in  the  temperature  on  the  third  day  after  treatment, 
which  would  have  a  tendency  to  affect  AnabcBtia ;  and  about 
one  and  one-half  inches  of  rain  fell  between  the  19th  and 
24th  of  June. 


»  Ztschr.  Pflanzenkrank,  Bd.  XIV.,  3  Heft.,  p.  133. 
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A  Comparison  of  the  Numbers  of  Bacteria  in  Sterilized 

AND  UnSTERILIZED  SoILS. 
BY  A.    VINCENT   OSMUN. 

There  has  been  repeated  inquiry  as  to  the  effect  steriliza- 
tion of  soil  has  upon  its  bacterial  flora.  In  the  absence  of 
any  reliable  experiments  touching  upon  this  question,  it  has 
frequently  been  assumed  that  by  soil  sterilization  the  bac- 
teria, and  especially  the  l^eneficial  ones,  are  destroyed,  hence 
injuring  the  soil.  In  regard  to  this  question,  it  may  be 
stated  that  little  is  known  about  either  the  so-called  bene- 
ficial or  injurious  bacteria  of  greenhouse  soils ;  and,  in  con- 
sequence of  a  paucity  of  knowledge  upon  this  phase  of  the 
subject,  positive  statements  are  out  of  place.  From  what  is 
already  known  about  the  effects  of  soil  sterilization  upon 
plant  growth  and  the  changes  which  such  soil  undergoes,  it 
might  be  assumed  upon  a  priori  grounds  that  soil  bacteria 
would  be  found  to  exist  more  abundantly  in  sterilized  soil 
than  in  unsterilized  soil.  Moreover,  it  must  be  borne  in 
mind  that  absolute  sterilization  is  never  accomplished,  but 
something  more  closely  approaching  pasteurization  takes 
place.  All  bacteria  are  by  no  means  killed,  as  has  been 
shown  by  various  tests  made  at  this  station.^  Subjecting 
soils  to  steam  heat  has  a  marked  stimulating  effect  on  the 
growth  of  plants.  Observations  at  this  station  and  experi- 
ence of  growers  have  shown  this  to  be  true.  Just  why 
this  treatment  of  soil  ^should  stimulate  the  growth  of  plants 
is  not  known.  Sorauer^  suggests  that  steam  heat  makes  the 
humus  compounds  more  available  to  plants.  It  is  not  un- 
likely that  steam  flowing  through  a  soil  also  improves  its 
mechanical  condition. 

The  stimulating  eflect  of  soil  sterilization  on  plant  growth 
suggested  a  similar  effect  on  the  bacterical  content  of  soil  so 
treated ;  and  in  order  to  obtain  more  evidence  regarding 
this  point  this  experiment  was  planned  :  — 

Two  boxes  about  20  inches  sijuare  and  9  inches  deep  and 
of  equal  weights  were  filled  to  the  depth  of  about  5  inches 

-■   ■  ~  —  —  — ■ — --  - 

^  Hatch  Experiment  Station,  Massachusetts  Report,  liX)2,  pp.  77,  78. 
*  Sorauer,  The  Physiology  of  Plants,  pp.  45,  4(3. 
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with  equal  amounts  by  weight  of  soil  from  the  supply  bin  of 
the  station  greenhouse.  Before  filling  the  boxes  a  quantity 
of  soil  from  the  bin  was  thoroughly  mixed ,  and  the  boxes 
filled  from  that,  so  that  the  soils  in  the  two  boxes  were  as 
nearly  alike  as  possible.  The  soil  in  one  box  was  treated 
for  half  an  hour  with  flowing  steam  applied  through  per- 
forated tubes  buried  beneath  the  surface ;  the  soil  in  the 
other  box  was  untreated.  One  week  after  sterilization  a 
sample  was  taken  from  each  box  for  the  determination  of  the 
numbers  of  bacteria  in  the  soil,  after  which  the  boxes  were 
placed  on  a  platform  scale  and  brought  to  equal  weights  with 
water.  Water  was  similarly  applied  every  day  during  the 
experiment,  and  the  soil  always  contained  from  17  to  20  per 
cent,  moisture.  Samples  for  the  determination  of  the  quan- 
titative bacterial  content  of  these  soils  were  taken  at  inter- 
vals of  about  two  weeks.  The  soil  was  frequently  stirred, 
and  at  the  times  of  sampling  the  entire  contents  of  each  box 
were  thoroughly  mixed  and  pulverized. 

The  results  of  this  experiment  are  tabulated  in  the  accom- 
panying table :  — 


Showing  the  Relative  Number  of  Bacteria  in  Sterilized  afid   UnsterU- 

ized  Loam, 


Datb  or  TAEiMe  8Aim<B. 


NvMBBs  OP  Bactbbia  im  Okam 
OF  Dbt  Soil. 


Sterilised. 


nnstfirilised. 


IMMI. 

April  3 

April  18 

May     1 

May   16,       ...        . 
June    1 


6,742,000 

56,273,000 

64,596,000 

39,060,000 

66,0«),000 

31,372,000 

29,968,000 

8,029,000 

26,666,000 

14,634,000 

The  figures  in  this  table  show  that  steam  flowing  through 
soil  for  half  an  hour  not  only  does  not  kill  all  the  bacteria 
in  that  soil,  but  that  it  seems  to  act  as  a  stimulus,  causing 
rapid  mutiplication  of  numbers,  Pmctically  all  vegetative 
forms  would  ha  killed,  but  most  spores  would  be  uninjured, 
and,  given  favorable  conditions  after  treating,  would  germi- 
nate.    One  week  after  sterilization  the  treated  soil  contained 
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nearly  7,000,000  bacteria  per  gram.  This  number  is  prob- 
ably considerably  in  excess  of  the  number  in  the  same  soil 
immediately  after  sterilization,  but  it  indicates  that  treating 
soil  with  live  steam  at  about  210°  F.  for  half  an  hour  does 
not  kill  all  the  bacteria  in  that  soil.  The  untreated  soil  con- 
tained a  good  number  of  bacteria  at  the  beginning,  —  about 
56,000,000. 

During  the  four  weeks  immediately  after  the  first  samples 
were  taken  there  was  a  phenomenal  increase  in  the  number 
of  bacteria  in  the  sterilized  soil. ,  From  7,000,000  per  gram 
at  the  beginning  the  number  had  advanced  to  nearly  65,- 
000,000  at  the  end  of  two  weeks,  and  after  four  weeks  to 
over  66,000,000.  On  the  other  hand,  the  number  in  the  un- 
treated soil  showed  a  steady  decrease,  for  which  no  cause  is 
at  present  apparent. 

After  six  weeks  the  numbers  of  bacteria  in  both  sterilized 
and  unsterilized  soils  had  dropped  way  below  the  numbers 
found  at  the  end  of  four  weeks.  During  the  next  two  weeks 
the  sterilized  soil  continued  to  drop  off,  though  not  to  any 
great  extent,  while  the  unsterilized  soil  advanced. 

At  this  point  it  became  necessary  to  discontinue  the  taking 
of  samples  because  of  the  press  of  other  work. 

We  are  unable  to  account  for  the  decrease  in  numbers  of 
bacteria  in  either  sterilized  or  unsterilized  soil.  A  similar 
decrease  in  numbers  of  bacteria  has  been  noted  in  other  ex- 
periments in  the  greenhouse  in  which  unsterilized  soil  was 
used.  The  temporary  increase  in  numbers  in  the  sterilized 
soil  may  be  attributed  to  the  stimulus  given  by  the  steam 
heat ;  and  it  appears  also  that  sterilization  had  a  tendency  to 
overcome,  for  a  time  at  least,  the  antagonistic  agency  or 
agencies  which  caused  the  decrease  in  the  unsterilized  soil. 

More  extended  experiments  and  observations  are  necessary 
before  definite  conclusions  can  be  reached  regarding  the  effect 
of  so-called  sterilization  on  the  bacterial  contents  of  soils ;  but 
from  the  results  obtained  in  this  experiment  and  from  tests 
of  other  soils,  both  sterilized  and  unsterilized,  we  may  con- 
clude that  steam  treatment  of  soils  greatly  stimulates  bacterial 
development  in  them,  and  that  if  certain  as  yet  unknown  ad- 
verse conditions  can  be  removed,  the  high  numbers  may  be 
retained  indefinitely. 
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REPORT  OF  THE  ENTOMOLOGISTS. 


C.    H.    FERNALD,    II.    T.    FERNALD. 


The  year  1905  has  been  marked  by  a  great  abundance  of 
insects  of  many  kinds,  while  the  two  years  preceding  were 
equally  marked  by  their  scarcity.  To  this  fact  is  probably 
due  the  large  increase  in  the  amount  of  correspondence  the 
present  year,  nearly  two  thousand  letters  having  been  sent 
out,  besides  an  unrecorded  amount  of  printed  matter,  in  an- 
swer to  questions  received. 

Investigations  as  to  the  number  of  broods  and  times  of 
appearance  of  the  codling  moth  and  oyster-shell  scale  have 
been  continued  during  the  season,  and  should  be  repeated  for 
several  years  to  come,  that  reliable  date  averages  may  be 
obtained,  and  thus  the  best  times  for  the  treatment  of  these 
insects  be  ascertained. 

Several  private  insecticides  have  been  more  or  less  tested 
and  the  results  noted,  statements  of  these  having  been  sup- 
plied in  each  case  to  the  persons  sending  the  materials. 
While  some  of  these  substances  were  shown  to  have  a  cer- 
tain value  for  the  destruction  of  insects,  it  was  noticeable  that 
they  were  no  more  effective  than  well-known  insecticides 
costing  less,  or  that  they  were  injurious  to  the  foliage  of  the 
plants  they  were  tested  on.  In  fact,  none  of  the  materials 
tested  at  this  station  during  the  year  can  be  considered  as 
adding  anything  of  value  to  our  present  list  of  standard  in- 
secticides, though  it  has  taken  considerable  time  from  other 
work  to  establish  these  negative  results. 

The  collections  of  the  division  have,  as  usual,  been  given 
the  needed  care  and  have  been  added  quite  considerably  to 
during  the  year,  while  additional  facts  as  to  the  distribution 
of  insect  pests  in  Massachusetts  and  their  habits  have  been 
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gathered  aad  recorded.  The  card  catalogue  has  been  kept 
abreast  of  the  new  publications  and  improved  in  many  ways, 
and  requests  for  the  information  it  contains  are  frequently 
received  from  other  stations  and  from  individuals. 

Some  study  has  been  given  to  the  carnation  twitter,  and 
the  identity  of  the  insect  causing  this  trouble  has  been  ascer- 
tained with  considerable  though  not  absolute  certainty. 
Further  investigations  on  this  subject  will  be  made  during 
the  coming  year  if  material  to  study  can  be  obtained. 

Special  researches  have  also  been  continued  on  the  Asilidae 
or  robber  flies ;  the  Pyralidee,  a  group  including  many  very 
injurious  insects ;  the  Bombinae  or  bumble  bees  and  their 
habits ;  and  on  the  Sphecidee  or  digger  wasps,  these  studies 
being  of  the  entire  groups ;  while  a  Cecidomyiid  on  oak,  the 
stalk  borer  and  several  other  species  have  received  special 
attention  individually. 

The  erection  of  a  new  greenhouse  during  the  summer  has 
greatly  improved  the  facilities  of  the  division  for  entomo- 
logical research,  besides  being  an  excellent  example  of  modern 
greenhouse  construction.  With  a  house  which  is  reasonably 
tight  and  which  can  be  kept  warm  during  the  winter  it  has 
been  possible  to  begin  a  series  of  experiments  to  determine 
the  resistant  power  of  various  forcing  crops  to  fumigation. 
The  business  of  raising  crops  under  glass  in  Massachusetts 
is  a  very  large  one,  and  in  too  many  places  is  greatly  inter- 
fered with  by  the  presence  of  insects  which  can  only  be  con- 
trolled by  fumigation  with  hydrocyanic  acid  gas.  The  strength 
of  fumigation  necessary  to  destroy  these  insects  is  now  well 
known  in  most  cases,  but  the  charge  which  the  plants  can 
resist  under  all  conditions  of  growth  is  not ;  and  many  an 
owner  has  refused  to  fumigate  a  badly  infested  house  for  fear 
of  killing  his  plants  along  with  the  insects.  From  the  ex- 
periments now  under  way,  and  which  it  will  require  several 
years  to  complete,  it  is  believed  that  data  can  be  obtained  of 
such  a  nature  that  any  person  who  desires  to  treat  a  green- 
house will  be  able  to  do  so  with  entire  safety  to  the  plants, 
and  yet  kill  the  insects  which  may  be  present. 
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Insects  of  the  Year. 

The  present  year  has  been  favorable  for  the  rapid  increase 
of  insects  in  Massacliusetts,  and,  though  no  one  species  lias 
Ixjen  present  in  overwhelming  abundance,  each  has  done  its 
part  in  attacking  cnops  of  all  kinds. 

The  San  Jos^  scale  is  as  abundant  as  it  has  ever  been  in 
the  State,  and  is  spreading  farther  each  year.  "Where  its 
presence  is  neglected  it  makes  itself  speedily  felt ;  but  with 
the  methods  we  now  have  for  its  control  there  is  no  reason 
why  it  should  be  more  than  a  nuisance  in  the  future,  requir- 
ing treatment  everj^  two  or  three  years,  like  any  of  our  other 
pests. 

Cutworms  and  wire  worms  have  given  much  trouble,  par- 
ticularly in  the  eastern  and  central  portions  of  the  State, 
while  but  little  has  been  heard  of  root  maggots  this  season. 

The  army  worm  has  caused  considerable  injury  locally  on 
some  of  the  cranberry  bogs  and  elsewhere  in  southeastern 
Massachusetts,  and  in  the  central  and  western  parts  of  the 
State  the  moths  of  this  pest  have  been  more  abundant  tlian 
for  some  time.  It  has  now  been  nearly  ten  years  since  the 
last  outbreak  of  this  insect,  and  it  is  not  unlikely  that  another 
may  be  due  before  long,  if  unknown  factors  do  not  develop 
to  prevent  it. 

Inquiries  about  insects  have  covered  a  wider  range  than 
usual,  but  the  most  numerous  questions  have  been  about  sev- 
eral species  of  scale  insects,  plant  lice  of  different  kinds,  red 
spiders,  borers,  datanas,  the  bean  weevil  and  the  red-humped 
apple-tree  caterpillar. 

Since  the  Legislature  placed  the  work  on  the  gypsy  and 
brown-tail  moths  in  the  hands  of  a  special  commission,  no 
particular  attention  has  been  given  them  here ;  but  some  facts 
observed  in  connection  with  their  distribution  are  here  noted, 
as  they  have  been  gathered  by  members  of  the  station.  A 
few  tents  of  the  brown-tail  moth  were  observed  in  Amherst 
last  spring  and  others  were  received  from  Martha's  Vinej'urd, 
while  several  were  found  on  Nantucket  last  fall,  showing  that 
this  insect  is  widely  distributed  over  the  State.  Several 
cases  have  also  been  reported  to  the  station  of  the  presence 


1906.]  PUBLIC  DOCUMENT  — No.  31.  261 

of  the  gypsy  moth  outside  of  the  ten'itory  originally  occu- 
pied by  it,  and  these  observations  have  been  confirmed  by 
inspectors  of  the  Gypsy  Moth  Commission.  That  this  insect 
is  now  rapidly  spreading  there  can  be  no  doubt,  and  it  is  too 
probable  that  the  entire  State  will  before  long  be  infested  by 
these  two  insects,  which  are  among  the  worst  enemies  to  man 
which  occur  in  the  United  States. 
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Insects  of  the  Year. 

The  present  year  has  been  favorable  for  the  rapid  increase 
of  insects  in  IVIassachusetts,  and,  though  no  one  species  has 
))een  present  in  overwhelming  abundance,  each  has  done  its 
part  in  attacking  ccops  of  all  kinds. 

The  San  Jos^  scale  is  as  abundant  as  it  has  ever  been  in 
the  State,  and  is  spreading  farther  each  year.  Where  its 
presence  is  neglected  it  makes  itself  speedily  felt ;  but  with 
the  methods  we  now  have  for  its  control  there  is  no  reason 
why  it  should  be  more  than  a  nuisance  in  the  future,  requir- 
ing treatment  everj'  two  or  three  years,  like  any  of  our  other 
pests. 

Cutworms  and  wire  worms  have  given  much  trouble,  par- 
ticularly in  the  eastern  and  central  portions  of  the  State, 
while  but  little  has  been  heard  of  root  maggots  this  season. 

The  arniy  worm  has  caused  considerable  injury  locally  on 
some  of  the  cranberry  bogs  and  elsewhere  in  southeastern 
Massachusetts,  and  in  the  central  and  western  parts  of  the 
State  the  moths  of  this  pest  have  been  more  abundant  than 
for  some  time.  It  has  now  been  nearly  ten  years  since  the 
last  outbreak  of  this  insect,  and  it  is  not  unlikely  that  another 
may  be  due  before  long,  if  unknown  factors  do  not  develop 
to  prevent  it. 

Inquiries  about  insects  have  covered  a  wider  range  than 
usual,  but  the  most  numerous  questions  have  been  about  sev- 
eral species  of  scale  insects,  plant  lice  of  different  kinds,  red 
spiders,  borers,  datanas,  the  bean  weevil  and  the  red-humped 
apple-tree  caterpillar. 

Since  the  Legislature  placed  the  work  on  the  gypsy  and 
brown-tail  moths  in  the  hands  of  a  special  commission,  no 
particular  attention  has  been  given  them  here  ;  but  some  facts 
observed  in  connection  with  their  distribution  are  here  noted, 
as  they  have  been  gathered  by  members  of  the  station.  A 
few  tents  of  the  brown-tail  moth  were  observed  in  Amherst 
last  spring  and  others  were  received  from  Martha's  Vineyard, 
while  several  were  found  on  Nantucket  last  fall,  showing  that 
this  insect  is  widely  distributed  over  the  State.  Several 
cases  have  also  been  reported  to  the  station  of  the  presence 
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of  the  gypsy  moth  outside  of  the  ten*itory  originally  occu- 
pied by  it,  and  these  observations  have  been  confirmed  by 
inspectors  of  the  Gypsy  Moth  Commission.  That  this  insect 
is  now  rapidly  spreading  there  can  be  no  doubt,  and  it  is  too 
probable  that  the  entire  State  will  before  long  be  infested  by 
these  two  insects,  which  are  among  the  worst  enemies  to  man 
which  occur  in  the  United  States. 


APPENDIX. 


Compilation  of  Analyses  of  Agricultural 
Chemicals,  Refuse  Salts,  Ashes,  Lime  Com- 
POL^NDS,  Refuse  Sl^bstances,  Guanos,  Phos- 
phates AND  Animal  Excrements. 


H.   D.    HA8KINS. 

1.  Chemicals,  refuse  salts,  etc. 

2.  Ashes,  marls,  lime  compounds,  etc. 

3.  Refuse  substances. 

4.  Guanos,  phosphates,  etc. 

5.  Animal  excrement,  etc. 

6.  Average  per  cents,  of  the  different  ingredients  found  in  the 

preceding  compilation  of  analyses,  calculated  to  pounds 
per  ton  of  2,000  pounds. 

1868  to  1905. 

This  compilation  does  not  include  the  analyses  made  of 
licensed  fertilizers.  They  are  to  be  found  in  the  different 
bulletins  and  annual  reports  of  the  State  inspector  of  ferti- 
lizers from  1873  to  1895,  which  are  contained  in  the  re- 
ports of  the  secretary  of  the  Massachusetts  State  Board  of 
Agriculture  for  these  years,  and  in  the  bulletins  of  the  di- 
vision of  chemistry  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College  since  March,  1895. 

No  valuation  is  stated  in  this  compilation,  as  the  basis  of 
valuation  changes  from  year  to  year. 

In  the  following  compilation  of  analyses  of  agricultural 
chemicals,  refuse  materials,  manurial  substances,  etc.,  the 
signification  of  the  star  (*)  prefixed  to  the  name  of  the 
substance  is  that  the  compilation  is  made  up  of  analyses 
8ubse(]uent  to  the  year  1897.  It  was  believed  that  a  com- 
pilation made  up  of  more  recent  analyses  would  more  nearly 
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CoMPHiATiox  OP  Analyses  of  Fruits,  Garden 

Crops  and  Insecticides. 


H.   D.    HASKINS. 


1.  Analyses  of  fruits. 

2.  Analyses  of  garden  crops. 

3.  Relative  proportions  of  phosphoric  acid,  potassium  oxide 

and  nitrogen  in  fruits  and  garden  crops. 

4.  Analyses  of  insecticides. 

The  results  of  chemical  analyses  of  twenty  prominent  gar- 
den crops  (green)  show  the  following  average  composition , 
expressed  in  parts  per  thousand  :  — 

Nitrogen, 4.1 

Potassium  oxide, 3.9 

Phosphoric  acid, 1.9 

A  computation  of  the  results  of  the  above  analyses  of 
green  garden  vegetables  shows  the  following  relative  pro- 
portion of  the  three  essential  ingredients  of  plant  food  :  — 

Nitrogen, 2.2 

Potassium  oxide, 2.0 

Phosphoric  acid, 1.0 

The  weight  and  particular  stage  of  growth  of  the  vege- 
tables when  harvested  control,  under  otherwise  corresponding 
conditions,  the  actual  consumption  of  each  of  these  articles 
of  plant  food.  Our  information  regarding  these  points  is 
still  too  fragmentary  to  enable  a  more  detailed  statement 
here  beyond  relative  proportions.  It  must  suffice  for  the 
present  to  call  attention  to  the  fact  that  a  liberal  manuring 
within  reasonable  limits  pays,  as  a  rule,  better  than  a  scanty 
one.     (C.  A.  Goessmann.) 
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Many  of  the  foregoing  analyses  were  compiled  from  the 
tables  of  E.  AVolfl*.  Those  marked  with  a  star  (*)  are  from 
analyses  made  at  the  Massachusetts  State  Agricultural  Ex- 
perimeiit  Station,  Amherst,  Mass.,  and  since  1895,  at  the 
chemical  division  of  the  Hatch  Experiment  Station  of  the 
Massachusetts  Agricultural  College. 


3.    Relatfve  Proportions  of  Phosphoric  Acid,  Potassium  Oxide 
AND  Nitrogen  in  Fruits  and  Garden  Crops. 


Phosphoric 
Acid. 

Potenium 
Oxide. 

Kitrogen. 

Fruits. 

Ericacei^ :  — 

♦  Cranberries,  .... 

3.0 

— 

*  Cranberries,  .... 

3.33 

2.66 

Rosacea? :  — 

Apples, 

• 

2.7 

2.0 

♦  Apples, 

• 

1.9 

1,3 

♦  Peaches, 

■ 

1.3 

— 

Pears,    . 

1              1 

r                       ■*■ 

1 

3.6 

1.2 

Strawberries, 

k                            4 

1.4 

— 

♦  Strawberries, 

2.6 

— 

*  Strawberry-  vines,  . 

t 

.7 

— 

Cherries, 

■ 

3.3 

— 

Plums,  . 

• 

4.3 

— 

SaxifragacefB :  — 

*  Currants,  white,     . 

^ 

2.8 

— 

*  Currants,  red, 

2.1 

— 

Gooseberries , 

• 

1 

1.9 

- 
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3.    Relative  Proportions  op  Phosphoric  Acid,  etc.,  in  Fruits 

AND  Garden  Crops — Continued. 


Phosphorio 
Acid. 


Potenium 
Oxide. 


Nitrogen. 


Viticeje :  — 


Grapes, 
Grape  seed, 


Garden  Crops, 


Chenopodiaceie :  — 
Mangolds, 

*  Mangolds, 
Mangold  leaves. 
Sugar  beets,  . 

*  Sugar  beets,  .* 
Sugar  beet  tops, 
Sugar  beet  leaves. 
Sugar  beet  seed,     . 

*  Red  beets. 
Spinach, 

*  Spinach, 


Compositffi :  — 

Lettuce,  common, 
Head  lettuce, 
*  Head  lettuce, 
Roman  lettuce. 
Artichoke, 


*  Artichoke,  Jerusalem, 


3.6 


1.0 


6.3 
3.9 
7.7 
2.3 

.63 
2.8 


1.2 


2.7 


6.0 

2.3 

4.2 

2.1 

4.0 

3.0 

4.2 

1.8 

4.8 

2.2 

2.3 

1.7 

5.7 

4.3 

1.5 

— 

4.1 

3.3 

1.7 

3.1 

0.2 

6.8 

2.2 
4.0 
1.8 


2.7 
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3.    Relative  Proportions  of  Phosphoric  Acid,  etc..  in  Fri'its 

AND  Garden  Crops  —  Continued. 


■ 

Phosphoric 
Add. 

1 

PotMiiiim 
Oxide. 

VrEa_.i  __.. 

Mniogpn. 

Convolvulacete :  — 

% 

Sweet  potato, 

1 

4.6 

8.0 

Cnicif  ene :  — 

AVhite  turnips, 

♦  White  turnips. 
White  turnip  leaves, 

♦  Ruta-bagas,   . 
Savoy  cabbage, 
White  cabbage, 

♦  White  cabbage. 
Cabbage  leaves, 
Cauliflower,  . 
Horse-radish, 
Radishes, 
Kohlrabi, 


Cucurbitaceaj :  — 


Cucumbers,   . 
Pumpkins,     . 


Graminciij :  — 


Corn,  whole  plant,  green, 

*  Com,  whole  plant,  green. 
Com,  kernels, 

*  Com,  kernels. 


.  I 


3.6 
3.9 
3.1 
4.1 
1.9 
4.1 
11.0 
4.1 
2.3 
3.1) 
3.2 
1.6 


2.0 
.6 


3.7 

2.2 
.6 
.6 


2.8 
1.8 
3.3 
1.6 
2.5 
1.7 
7.6 
1.7 


2.5 


9  9 

3.8 
1.8 


1.3 
.7 


1.9 
2.8 
2.8 
2.6 
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3.    Relative  Proportions  of  PHOsPHOtuo  Acid,  btc.,  m  Fruits 

AND  Garden  Crops — Continued. 


■ 

Phosphoric 
Acid. 

PoteMittm 
Oxido. 

Nitrogen. 

Gramineie  —  Con. 

*  Com,  whole  ears,  . 

.8 

2.5 

•  Com,  stover. 

4.4 

3.7 

LeguminosBB :  — 

Hay  of  peas,  cut  green. 

3.4 

3.4 

*  Cow-pea  (Dolichos),  green,   . 

3.1 

2.9 

♦  Small  pea  {Lathyrus  sylves- 
iris),  dry. 
X  eas,  seeci,     •         •         .         . 

3.4 

1.2 

4.2 
4.3 

Pea  straw,     .... 

2.8 

4.0 

Garden  beans,  seed. 

1.2 

4.0 

Bean  straw,   .... 

3.3 

— 

*  Velvet  beans,  kernel,     . 

1.7 

4.0 

*  Velvet  beans,  with  pod. 

1.56 

2.3 

*  Leaves  and   stems   of   velvet 

•«* 

^^ 

^^ 

beans. 

Liliaceae :  — 

*  Asparagus,    .... 

1 

3.05 

3.06 

Asparagus 

1 

1.3 

3.6 

Onions,           .... 

1 

.     1.9 

2.1 

*  Onions,           .... 

1 

2.6 

- 

Solanaceae :  — 

Potatoes,        .... 

1 

3.6 

2.1 

*  Potatoes,        .... 

1 

4.1 

3.0 

Potato  tops,  nearly  ripe, 

1 

2.7 

3.1 

308 


HATCH  EXPERIMENT   STATION. 


[Jan. 


3.      ReLATTV'E    PHOPORTION8    OF    PHOSPHORIC   ACH),   ETC.,    TS  FrITTS 

AND  Garden  Crops  —  Concluded, 


PhMphoric 
Acid. 

PotMBlnm 
Oxide. 

Kitrogen. 

Solanacea)  —  Con, 

Potato  tops,  unripe. 

3.7 

5.8 

♦  Tomatoes,      .... 

8.7 

4.5 

Tobacco  leaves. 

1 

6.2 

5.8 

♦  Tobacco,  whole  leaf. 

13.46 

5.65 

Tobacco  stalks, 

3.1 

2.7 

•  Tobacco  stems, 

10.7 

3.8 

Umbellif  er» :  — 

Carrots,         .... 

2.7 

2.0 

♦  Carrots,         .... 

6.7 

1.7 

Carrot  tops,  .... 

2.9 

5.1 

Carrot  tops,  dry,    . 

8.0 

5.1 

Parsnips,       .... 

3.8 

2.8 

♦  Parsnips,        .... 

3.3 

1.2 

Celery,           .... 

3.5 

1.1 
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Compilation  of  Analyses  of  Fodder  Articles 
AND  Dairy  Products,  made  at  Amherst, 
Mass.,  1808-1905.' 


£.  B.  HOLLAND  AND  P.  U.  SMITH. 


A.  Composition  akd  Digestibility  of  Fodder  Articles. 

I.  —  Green  fodders. 

(a)  Meadow  grasses  and  millets. 

(b)  Cereal  fodders. 

(c)  Legumes. 

(d)  Mixed  and  miscellaneous. 
II.  — Silage. 

III.  —  Ilay  and  dry,  coarse  fodders. 

(a)  Meadow  grasses  and  millets. 

(b)  Cereal  fodders, 

(c)  Legumes. 

(d)  Straw. 

(e)  Mixed  and  miscellaneous. 

IV.  —  Vegetables,  fruits,  etc. 
V.  —  Concentrated  feeds. 

(a)  Protein. 
{b)  Starchy. 
{c)   Poultry. 
VI.  —  Dairy  products. 

B.  Fertilizer  Ingredients  op  Fodder  Articles.      (For 

classification,  see  A  and  C.) 

C.  Analyses  of  Dairy  Products. 

»  Part  III.  of  the  reiK>rt  of  Department  of  Foods  and  Feeding. 
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Pea  bran. 
Peanut  feed,  largcl 
Peanut  husks, 
Peanut  shells, 
Rice,  cleaned, 
Rice  bran. 
Rice  meal. 
Rye  middlings, 
Speltz, 

Starch  refuse. 
Wheat  kernels. 
Wheat  flour,   . 
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IL\TCH   EXPERIMENT   STATION. 


[Jan< 


B.    Fertilizer  Ixgrediexts  of  Fodder  Articles.* 

[Figurefl  eqnal  percentages  or  pounds  In  100.] 


Si 


I 


1^ 


I.  — Grkkn  Foddebd. 

(a)  Meadow  Gr€u$et  and  MWeU, 
Orchard  gmM^ 

Millet 

Barnyard  millet, 

Hung-aiian  grass, 

Japanese  millet 


(6)  CtrttU  Fodder*. 


Com  fodder, 


Oats, 
Rye. 


(c)    Lefftimes. 
Alfalfa, 

Horse  l>eaD, 

Soy  bean  (early  white). 

Soy  Ijean  (medium  green),  average,  . 

Soy  bean  (medium  green) ,  In  bud,    . 

Soy  bean  (medium  green),  In  blossom. 

Soy  bean  (medium  green).  In  pod,     . 

Soy  bean  (medium  black),  . 

Soy  bean  (late) 

Alslke  clover, 

Mammoth  red  clover 

Medium  red  clover,  average. 

Medium  red  clover,  in  bud, . 

Medium  red  clover,  In  blossom, . 

Mediam  red  clover,  seeding, 

Sweet  clover, 

White  lupine, 

Yellow  lupine, 


4 

1 
8 
1 
8 

22 
8 
2 

4 

1 
1 
14 
1 
6 

1 
I 
6 
3 
10 
2 
8 
2 
1 
1 
1 


TO 

80 
90 
80 
80 

80 
75 
75 

80 
85 
80 
80 
80 
80 
78 
80 
80 
80 
80 
80 
80 
79 
76 
80 
85 
85 


0.48 
0.S9 
O.S0 
0.30 
0.83 

0.89 
0.72 
0.27 

0.44 
0.41 
0.57 
0.64 
0.66 
0.64 
0.72 
0.70 
0.60 
0.68 
0.60 
0.58 
0.58 
0.61 
0.61 
0.48 
0.45 
0.40 


0.56 
0.43 
0.67 
0.42 
0.22 

O.SO 
0.56 
0.57 

0.31 

0.21 

0.65 

0.58 

0.68 

0.60 

0.62 

0.50 

0.68 

0.50 

0.27  « 

0.67 

0.71 

0.58 

0.65 

0.40 

0.28* 

0.44 


0.13 
0.11 
0.10 
O.li 
O.IO 

0.18 
0.19 
0.11 

O.U 
0.05 
0.13 
0.14 
0.15 
0.13 
0.17 
0.16 
0.14 
0.15 
0.13 
0.11 
0.13 
0.12 
0.13 
0.12 
0.06 
0.09 


1  Many  of  these  analyses  were  made  in  earlier  years  by  the  Masaachuaetts  State 
E  xperiment  Station.  The  percentages  of  the  several  ingredients  will  vary  considerably, 
depending  upon  the  fertility  of  the  soil,  and  especially  upon  the  stage  of  growth  of  tbe 
plant.  In  the  majority  of  cases  the  number  of  samples  analyzed  is  too  few  to  give 
a  fair  average.  The  figures,  therefore,  must  be  regarded  as  close  approximations, 
rather  than  as  representing  absolutely  the  exact  fertilizing  ingredients  of  the  different 
materials.    (J.  B.  L.) 

s  Evidently  below  normal. 
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B.    Fertilizer  Ingredients  of  Fodder  Articles  —  Continued. 


•g 
II 


I 


I 


I 


P 


I.  — Green  Fodders— Con. 

(c)  Legumes^ Con. 
Canada  field  peas,  average, . 

Canada  field  peas,  in  bud,    . 

Canada  field  peas,  in  blossom,    . 

Canada  field  peas,  in  pod,    . 

Cow  pea,  average, 

Black  cow  peas, 

Whip-poor-will  cow  peas,    . 

Flat  pea, 

Small  pea, 

Sainfoin, 

Serradella, 

Solla 

Spring  vetch, 

Hairy  or  sand  vetch,  average,    . 

Hairy  or  sand  vetch,  in  bud, 

Hairy  or  sand  vetch,  in  blossom. 

Kidney  vetch,, 

Average  for  legumes 

(d)  Mixed  and  MUcelUineoiu, 
Vetch  and  oats, 

Apple  pomace, 

Carrot  tops 

Prickly  comfrey 

Common  buckwheat,     .... 

Japanese  buckwheat,    .... 

Silver-hull  buckwheat, .... 

Summer  rape, 

Sorghum, 

Tcosinte, 

II.  — SILAOE. 
Com 

Corn  and  soy  bean,       .... 

Millet, 

Millet  and  soy  bean,     .... 

1  Too  low;  0.48  nearer  correct. 


6 
2 
2 
2 
9 
4 
6 
1 
1 
1 
2 
2 
1 
6 
2 
8 
1 


4 
2 
1 
1 
1 
1 
1 
1 
8 
1 

7 
1 
8 
5 


85 
85 
87 
84 
85 
85 
85 
85 
85 
75 
85 
75 
85 
85 
86 
82 
85 


80 
88 

80 
87 
85 
85 
85 
85 
80 
70 

80 
76 
74 
79 


0.50 
0.50 
0.45 
0.52 
0.45 
0.40 
0.49 
0.75 
0.40 
0.68 
0.36 
0.68 
0.36 
0.55 
0.52 
0.65 
0.44 
0.58 

0.801 

0.21 

0.69 

0.37 

0.44 

0.26 

0.29 

0.84 

0.26 

0.47 

0.42 
0.65 
0.26 
0.42 


0.88 
0.44 
0.32 
0.87 
0.47 
0.47 
0.47 
0.32 
0.81 
0.57 
0.37 
0.58 
0.45 
0.51 
0.54 
0.57 
0.28 
0.44 

0.80 
0.12 
1.06 
0.76 
0.54 
0.53 
0.89 
0.78 
0.29 
1.18 

0.39 
0.36 
0.62 
0.44 


0.12 
O.ll 
O.ll 
0.18 
0.12 
0.12 
0.12 
0.10 
0.09 
0.20 
0.12 
0.12 
0.10 
0.13 
0.12 
0.16 
0.08 
0.12 

0.14 
0.02 
0.13 
0.12 
0.09 
0.14 
0.14 
0.10 
0.11 
0.06 

0.18 
0.35  » 
0.14 
0.11 


>  Evidently  too  high. 
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B.    Fertiuzer  Ingredients  of  Fodder  ARnoLEa — Continued. 


as 


I 


o 


80 


04 


III.— Hay  and  Dry  Coarse  Fodders. 
(a)  Mtadow  Orasses  and  MUleU, 
Barnyard  millet 

Hungarian  grasB, 

Italian  rye  grass, 

Kentucky  blue-grass, 

Meadow  teBcue, 

Orchard  grsBs, 

Perennial  rye  grase, 


Red.top, 


Timothy, 

English  hay  (mixed  grasaes),     . 

Bowen, 

Branch  grass, 

Fox  grass, 

Salt  hay  (yariety  uncertain), 

(6)  Cereal  Fodders. 
Corn  stover,  from  field. 

Corn  stover,  very  dry 

Oats, 

(c)  Leffumes, 
Alsike  clover 

Mammoth  red  clover 

Medium  red  clover,       .... 

(rf)  Straw. 
Barley, 

Soybean, 

MUlet, 

(e)  Mixed  and  Miscellaneotu. 
Vetch  and  oats 

Broom  com  waste  (stalks) , 

Palmetto  root, 

Spanish  moss 

White  daisy, 


IV.  — Vegetables,  Fruits,  etc. 
Apples 

Artichokes 

'  Too  high ;  1.90  nearer  correct. 
«  Evidently  below  norninl. 


S 
1 
4 

2 
6 
4 

2 
4 

S 
13 
IS 
1 
1 
1 

17 

17 

3 

6 

3 

10 

2 


2 
1 


14 
14 
14 
14 
14 
14 
1i 
14 
14 
14 
14 
16 
16 
16 

40 
SO 
15 

15 
15 
15 

16 
15 
15 

15 
10 
12 
15 
15 

78 
78 


1.29 
1.29 
1.12 
1.20 
0.98 
1.23 
1.16 
1.07 
1.20 
1.34 
1.72 
1.06 
1.18 
1.05 

0.69 
0.92 
2.451 

2.26 
2.14 
2.21 

0.95 
0.69 
0.68 

1.29  < 

0.87 
0.54 
0.61 
0.26 

0.12 
0.46 


2.88 
1.79 
1.19 
1.64 
l.»6 
1.60 
1.47 
0.96 
1.42 
1.61 
1.58 
0.87 
0.95 
0.64 

0.92 
1.22 
1.90 

2.10 

1.16* 

2.42 

2.03 
1.04 
1.73 

1.27 
1.87 
1.37 
0.56 
1.18 

0.17 
0.48 


0.43 
0.5S 
0.63 
0.89 
0.87 
0.&« 
0..'«S 
0.33 
0.33 
0.32 
0.4« 
0.19 
0.18 
.0.23 

0.20 
0.26 
0.65 

0.6S 
0.62 
0.47 

0.19 
0.25 
0.18 

0.60 
0.47 
0.16 
0.07 
0.41 

0.01 
0.17 


>  Too  low;  1.80  nearer  correct. 
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B.    Fertiuzer  Ingredients  of  Fodder  Articles — Continued. 


3*< 


^ 


s 


i 

•is 

8iS 


IV.  —  Vegetables,  Fruits,  etc.  — Con. 
BeetBi  red 

Sugar  beets, 

Yellow  fodder  beets, 

Mangolds 

Carrots 

Cranberries, 

Parsnips, 

Potatoes, 

Japanese  radish, 

Turnips, 

Buta-bagas 

v.— Concentrated  Feeds. 

(a)  Protein. 
Red  adzinkl  bean 

White  adzinkl  beau 

Saddle  bean 

Soj  bean, 

Blood  meal  (Armour's) ,       .       .       .       . 

Brewer*8  dried  grains, 

Cotton-seed  meal 

Distillers*  dried  grains,        .... 

Gluten  feed 

Gluten  meal 

Linseed  meal  (new  process) ,      .       .       . 

Linseed  meal  (old  process), . 

Malt  sprouts, 

Bibby's  dairy  cake 

Sucrene  feed 

Pea  meal, 

Peanut  meal, 

Protelna, 

Rye  feed 

Wheat  middlings  (flour),     .... 

Wheat  middlings  (standard), 

Wheat  mixed  feed 

Wheat  bran, 


8 
4 
1 
8 
S 
1 
1 
5 
1 
i 
8 


1 

1 

1 

8 

1 

2 

ISO 

20 

72 

46 

21 

4S 

12 

1 

1 

1 

1 

1 

11 

82 

77 

228 

98 


88.0 
86.0 
89.0 
88.0 
89.0 
89.0 
80.0 
80.0 
98.0 
90.0 
89.0 


14.0 

14.0 

14.0 

14.0 

11.0 

8.0 

7.0 

8.0 

8.5 

9.6 

9.0 

8.5 

11.0 

10.0 

10.0 

10.0 

8.0 

8.0 

11.0 

10.0 

10.0 

10.0 

10.0 


0.24 
0.24 
0.28 
0.15 
0.16 
0.08 
0.22 
0.29 
0.08 
0.17 
0.19 


8.27 
8.45 

2.08 
5.61 
18.66 
8.68 
7.16 
4.50 
4.17 
5.87 
5.97 
5.32 
4.32 
2.94 
2.62 
8.04 
7.84 
8.04 
2.36 
8.16 
2.92 
2.76 
2.68 


0.44 
0.52 
0.56 
0.34 
0.46 
0.10 
0.62 
0.51 
0.40 
0.88 
0.49 


1.65 

1.58 

2.09 

2.12 

0.18 

0.86 

2.01 

0.81 

0.37 

0.21 

1.42 

1.29 

2.00 

1.67 

2.08 

0.98 

1.54 

0.58 

1.08 

1.05 

1.28 

1.43 

1.40 


0.09 
0.11 
0.11 
0.14 
0.09 
003 
0.19 
0.08 
0.05 
0.12 
0.12 


0.95 

1.00 

1.49 

1.82 

0.26 

1.06 

2.86 

0.61 

0.72 

0.55 

1.79 

1.64 

1.56 

2.07 

0.55 

1.81 

1.27 

1.02 

1.60 

1.66 

2.04 

2.57 

2.82 
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B.     Fertilizer  Ingredients  of  Fodder  Articles — Concluded. 


I 


s 


o 

15 


V. — Concentrated  Feeds — Con, 
(6)  Starchy, 
Ground  barley, 

Buckwheat  halls 

Cocoa  dust 

Corncobs, 

Corn  and  cob  meal, 

Corn  kernels, 

Corn  meal, 

Com  and  oat  feed  (Victor),  . 

Corn,  oat  and  barley  feed  (Schumachers), 

Cotton  hulls 

Hominy  meal, 

Common  millet  seed 

Japanese  millet  seed, 

Molasses  (Porto  Rico) 

Dried  molasses  beet  pnlp,    .... 

Oat  kernels, 

Oat  feed 

Oat  feed  (low  grade) 

Peanut  feed 

Peanut  husks 

Louisiana  rice  bran 

Rye  middlings, 

Damaged  wheat, 

Wheat  flour, 

(c)  Poultry. 
American  poultry  food 

Meat  and  bone  meal 

Meat  scraps, 

VI.  —  Dairy  Products. 
Whole  milk 

Human  milk 

Skim  milk, 

Buttermilk, 

Whey, 

Butter, 

1  From  Farrington  and  Woll. 


1 
1 
1 
8 
29 
IS 
8 
2 
1 
3 
49 
2 
1 
1 
1 
1 

U 
15 
2 
1 
1 
1 
1 
2 

1 

10 

4 

297 

3 

22 

1 

1 

117 


13.0 

12.0 

7.0 

8.0 

11.0 

11.0 

14.0 

10.0 

8.0 

11.0 

11.0 

12.0 

12.0 

24.0 

8.0 

11.0 

7.0 

7.0 

10.0 

IS.O 

11.0 

11.0 

13.0 

12.0 

8.0 
6.0 
9.0 

86.4 
88.1 
90.3 
91.1 
98.7 
12.5 


1.56 
0.49 
2.30 
0.52 
1.38 
1.82 
1.92 
1.88 
1.80 
0.75 
1.66 
2.00 
1.68 
0.51 
1.60 
2.05 
1.26 
0.88 
1.46 
0.80 
1.42 
1.87 
2.26 
2.02 

2.22 
6.92 
7.63 

0.67 
0.24 
0.50 
0.51 
0.10 
0.19 


0.34 
0.62 
0.63 
0.63 
0.46 
0.40 
0.34 
0.61 
0.68 
1.08 
0.78 
0.45 
0.35 
3.68 
1.47 

0.75 
0.70 
0.79 
0.48 
0.83 
0.^ 
0.61 
0.36 

0.62 


0.191 

0.18  « 

0.05 

0.07 


0.66 
0.07 
l.U 
0.06 
0..% 
0.70 
0.71 
0.59 
0.83 
0.18 
1.25 
0.95 
0.63 
0.12 
0.16 

0.48 
0.35 
0.23 
0.13 
1.70 
1.28 
0.88 
0.35 

0.98 

14.68 

8.11 

0.161 

0.20  s 

0.04 

0.17 


9  From  WoU's  Handbook. 
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334  HATCH  EXPERDIENT  STATION.         [Jan 


Coefficients  of  Digestibility  of  American 
Feed  Stuffs. — Experiments  made  in  the 
United  States.^ 


J.  B.  UNDSEY  AND  P.  H.  SMITH. 


Experiments  with  Ruminants. 
Experiments  with  Swine. 
Experiments  with  Horses. 
Experiments  with  Poultry. 
Experiments  with  Calves. 

Complete  through  Dec.  31,  1905. 


1  Being  a  portion  of  the  report  of  the  Division  of  Foods  and  Feedln^^. 
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Literature.  —  The  following  publications  have  been  con- 
sulted in  compiling  the  foregoing  tables  of  digestibility :  — 

Colorado  Experiment  Station^  Balletins  8,  93. 

Connecticut  (Storrs)  Experiment  Station,  reports  for  1894- 

96,  1898. 

Illinois  Experiment  Station,  Balletins  43,  58. 

Kansas  Experiment  Station,  Bulletin  103. 

Louisiana  Experiment  Station,  Bulletin  77,  second  series. 

Maine  Experiment  Station,  reports  for  1886-91,  1893,  1894, 
1897,  1898,  1900;  Bulletin  110. 

Maryland  Experiment  Station,  Bulletins  20,  41,  43,  51,  77, 
86. 

Massachusetts,  Hatch  Experiment  Station,  reports  for  1895- 
99,  1901-^5;  Bulletin  50  and  unpublished  data. 

Massachusetts,  State  Experiment  Station,  reports  for  1893, 
18114. 

Minnesota  Experiment  Station,  reports  for  1894-96 ;  Bulletins 
26,  36,  42,  47,  80. 

Mississippi  Experiment  Station,  report  for  1895. 

New  York  Experiment  Station,  reports  for  1884, 1888, 1889; 
Bulletin  141. 

North  Carolina  Experiment  Station,  Bulletins  80c,  81,  87df, 

97,  118,  148,  160,  172. 

Oklahoma  Experiment  Station,  Bulletins  37,  46. 

Oregon  Experiment  Station,  Bulletins  6,  47,  85. 

Pennsylvania  Experiment  Station,  reports  for  1887-94,  1897, 
1808,  1900-01,  1903-04. 

Tennessee  Experiment  Station,  unpublished  data. 

Texas  Experiment  Station,  Bulletins  13,  15,  19. 

Utah  Experiment  Station,  Bulletins  16,  54,  58. 

United  States  Department  of  Agriculture,  Bureau  of  Animal 
Industry,  Bulletin  56. 

Wisconsin  Experiment  Station,  report  for  1889 ;  Bulletin  3. 

Wyoming  Experiment  Station,  unpublished  data. 
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REPORT. 


The  nature  of  the  Bureau's  work  has  not  materially 
changed  from  that  of  the  two  preceding  years.  In  the  number 
of  cases  prosecuted,  violations  of  the  renovated  butter,  oleo- 
margarine and  milk  laws  have  been  as  in  the  order  named. 
It  gives  us  pleasure,  however,  to  announce  that  violations  of 
these  laws  are,  on  the  whole,  decreasing.  In  1903  the  Bu- 
reau made  5,524  inspections  and  secured  272  convictions; 
in  1904,  5,594  inspections  and  166  convictions ;  while  in 
1905,  with  5,836  inspections,  the  number  of  convictions  was 
but  155.  The  total  convictions,  593  for  the  three  yeara, 
were  secured  from  596  violations  of  law,  - — a  net  loss  of  but 
a  trifle  over  one-half  of  one  per  cent.  This  year  there  were 
no  cases  lost. 

Many  calls  have  been  made  upon  this  department  during 
the  year  for  lectures,  use  of  the  stereopticon,  publications, 
dairy  demonstrations,  judging  of  dairy  stock  and  dairy  prod- 
ucts, etc.  These  have  been  responded  to  so  far  as  time  and 
appropriation  would  permit,  and  as  a  result  an  increased 
amount  of  educational  work  has  been  done. 

There  has  been  no  change  in  the  membership  of  the  Bureau. 
C.  I).  Richardson,  reappointed  by  Governor  Douglas,  has 
remained  as  chaiiman ;  P.  M.  Ilarwood,  re-elected  by  the 
Board  of  Agriculture,  has  continued  as  general  agent ;  A. 
W.  Lombard  has  served  as  agent,  and  four  others  have  been 
temporarily  employed.  The  chemical  work  has  been  done 
by  Dr.  B.  F.  Davenport.  The  summary  of  the  work  is  as 
follows :  — 
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Total  niiiiiber  of  in.si><M*tions, '5,836 

Number  of  inspei^tions  where  no  sample  was  taken,  4,887 
Xuml>er  of  samples  of  butter  and  oleomargarine,  nearly  all 

pun;ha8Cil, 851 

Number  of  samples  of  milk  and  cream,  mostly  purchased,     •  120 

Cases  in  (K>urt, 155 

Meetings  addressed  by  the  chairman  of  the  Bureau,        •         .  15 

Meetings  addressed  by  the  general  agent,       .         .         .         .  21 

Cases  prosecuted  during  the  year,  by  months  and  courts, 
with  law  violated,  and  results,  are  as  follows  :  — 


COUBT. 

Month. 

Num- 
ber. 

Law  TiolAted. 

Yioted. 

clwrg«d. 

\Vali)ole, 

January, 

2 

Renovated  butter,  . 

2 

- 

Worcest4*r, 

Januaiy, 

2 

Oleomargarine, 

2 

- 

llolyoke, 

January, 

2 

Renovated  butter,  . 

2 

— 

Quincy,    . 

January, 

4 

Renovated  butter,  . 

4 

— 

Fall  River,       . 

February,    . 

15 

Renovated  butter,  . 

15 

Haverhill, 

Man^h, 

4 

Renovated  butter,  . 

4 

— 

Lowell,    . 

March, 

80 

Renovated  butt<?r,  . 

30 

— 

Lowell,    . 

March, 

0 

Oleomargarine, 

5 

- 

Charleniont,     . 

March, 

1 

Milk,     . 

1 

- 

Gloucester, 

^larch. 

6 

Renovated  butter,  . 

6 

— 

Worcester, 

April, 

8 

Renovated  butter,  . 

8 

— 

Worcester, 

April, 

2 

Oleomargarine, 

2 

— 

Fitchburg, 

April, 

6 

Renovated  butter,  . 

6 

— 

Boston,'  . 

April, 

1 

U^eneral  food  laws, 
} Boron  preservative 

J ' 

— 

Boston,*  . 

April, 

18 

Renovated  butter,  . 

18 

— 

Cambridge, 

May,  . 

4 

Renovated  butter,  . 

4 

— 

*  Twenty-two  extra  samples  were  taken  diiruig  mspections,  therefore  this 
total  is  twenty-two  less  than  the  sum  of  the  next  three  items. 
»  In  coimection  with  milk  inspector  of  Boston. 
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CouBT.            j          Month. 

Num- 
ber. 

Law  Tiol»ted. 

Con- 
Tictod. 

Dift- 
oharged. 

• 

Worcester, ' 
New  Bedford,  . 
New  Bedford,  . 
Haverhill, 
New  Bedford,  . 
New  Bedford,  . 
Worcester, 
Peabody, 
Pittsfield, 
North  Adams,  . 

May,  . 
June,  . 
August, 
August, 
September, . 
September, . 
October, 
November,  . 
December,  . 
December,  . 

•                  •                  • 

8 
4 
4 
6 
3 
2 
8 
1 
5 
4 

Oleomargarine, 
Renovated  butter,  . 
Renovated  butter,  . 
Milk,     . 
Oleomargarine, 
Renovated  butter,  . 
Oleomargarine, 
Milk,     . 

Renovated  butter,  . 

Renovated  butter,  . 

•        •        •         ■ 

8 
4 
4 
6 
3 
2 
8 
1 

5 

1 

4 

— 

Totals, 

155 

155 

^  In  connection  with  milk  inspector  of  Worcester. 


The  charges  in  the  several  cases  in  court  for  the  year  have 
been  as  follows  :  — 


Selling  renovated  butter  in  immarked  packages. 
Boron  preservative  in  renovated  butter,     . 
Oleomargarine  in  imitation  of  yellow  butter. 
Oleomargarine  sold  as  butter,  . 
Oleomargarine  sold  in  unstamped  wrappers. 
Oleomargarine  sold  without  a  license, 
Oleomargarine  sold  without  registering,    . 
Milk  below  standard,         .... 
Interference  with  an  officer. 


118 
1 
17 
2 
5 
1 
1 
8 
2 


Total, 


155 
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The  following  is  a  list  of  inspections  without  samples  and 
the  number  of  samples  taken  in  the  years  1900-1905  inclu- 


sive : 


Ybab. 


Inspecti 
withoi 


ttKNU 
hout 
SamplM. 


SamplM 
taiken. 


1900,  . 

1901,  . 

1902,  . 

1903,  . 

1904,  . 

1905,  . 
Totals,  . 

Averages, 


1,612 
1,767 
3,895 
4,135 
4,456 
4,887 


826 

911 

1,078 

1,395 

1,157 

971 


6,338 
1,056-f 


The  following  is  a  list  of  the  number  of  cases  entered  in 
court  and  also  the  number  of  convictions  secured  in  the 
years  1900-1905,  inclusive:  — 


Ybab. 

Total  CaseB. 

ConTlctiona. 

1900 

178 

144 

1901,     

• 

252 

-  218 

1902, 

285 

238 

1903,     ...         

289 

272 

1904,     

168 

166 

1905,      

155 

155 

Totals, 

1,327 

1,193 

Average  convictions,       •         .         .         . 

— 

199— 
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Oleomargarine. 

According  to  statistics  of  the  Treasury  Depaitment  at 
Washington,  the  output  from  the  factories  of  the  United 
States  for  the  past  six  years  is  as  follows :  — 


Pounds. 

^1900, 

107,046,028 

Under  the  old  law,  < 

1901 

1902, 

104.943.856 
126,316.472 

,1903 

71,804,102 

Under  the  new  law,  < 

^1904, 

Ll905, 

48,071,480 
49.880,982 

In  Massachusetts  the  Dairy  Bureau  had  in  court  for  viola- 
tion of  the  oleo  laws  :  in  1900,  178  ;  in  1901,  215  ;  in  1902 
(new  national  law  going  into  effect  during  this  year),  90; 
in  1903,  56  ;  in  1904,  22 ;  and  in  1905,  26. 

There  are  indications  that  certain  peddlers  in  this  State 
are  also  manufacturers,  in  the  sense  that  they  buy  uncolored 
oleomargarine,  color  it  and  peddle  the  same,  which  is  not 
only  violation  of  our  own  anti-color  law,  but  is  also  viola- 
tion of  national  laws.  One  such  violator  has  served  a  jail 
sentence,  imposed  by  the  United  States  courts  during  the 
year. 

There  are  also  indications  and  even  statistics  which  show 
that  oleomargarine  does  not  meet  with  great  popular  favor 
in  its  uncolored  (natural)  condition,  but  that  its  sales  depend 
to  a  large  extent  upon  the  retailer  being  able  to  pass  it  off  as 
butter,  when  colored  in  imitation  of  the  latter  article.  For 
instance,  the  output  of  artificially  colored  oleomargarine  in 
1904  was  1,639,102  pounds  for  the  whole  country  ;  in  1905 
the  output  was  3,284,850  pounds,  an  increase  of  1,645,743 
pounds,  which  nearly  covers  the  1,809,502  pounds  total  in- 
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crease  over  the  previous  year,  leaving  but  153,784  pounds  as 
the  increase  of  uncolored  goods  during  the  year. 

The  oleomargarine  business  needs  watching  all  the  time. 

The  numljer  of  persons  who  paid  a  United  States  tax  the 
jmst  four  years  is  shown  by  the  following  table :  — 


Ybakb  bhoino  Jvxs  30. 

Wholanle. 

Retafl. 

1903  (colored),     .... 

1 

24 

1903  (uncolored), 

7 

314 

1904  (colored), 

— 

17 

1904  (uncolored). 

9 

326 

1905  (colored),     .... 

— 

4 

1905  (uncolored),          .... 

9 

138 

Current  year  (colored). 

— 

4 

Current  year  (uncolored). 

10 

• 

120 

Renovated  Butter. 

The  business  of  manufacturing  renovated  butter  is  still  on 
the  increase  in  this  country,  so  far  as  the  total  output  is 
concerned;  but,  according  to  Secretary  Wilson,  "The  law 
[national]  has  not  proven  in  any  way  detrimental  to  the 
makers  of  country  butter,  whose  product  forms  the  bulk  of 
the  stock  worked  up  in  factories."  The  same  authority 
reports  an  improvement  of  (juality  in  renovated  butter.  The 
Commissioner  of  Internal  Revenue  at  Washington  reports 
that  the  output  of  process  or  renovated  butter  for  the  year 
ending  June  1,  1905,  was  61,366,400  pounds  as  against 
55,747,736  pounds  for  the  preceding  fiscal  year.  The  same 
report  shows  a  falling  off  in  the  number  of  factories  of  about 
30  per  cent. 

The  real  value  of  our  State  law  lies  in  securing  honest 
dealing,  quite  as  much  as  in  the  protection  of  dairy  inter- 
ests ;  and  the  condition  as  we  have  found  it  during  the  past 
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two  years  is  encouraging,  inasmuch  as  the  number  of  cases 
of  violations  of  the  renovated  butter  law  found  in  this  State 
during  1904  and  1905  together  were  35  less  than  the  number 
in  1903. 

Educational. 

For  the  past  three  years  this  Bureau,  through  lectures 
delivered  by  its  general  agent,  and  otherwise,  has  been  en- 
couraging the  farmers  to  produce  a  better  dairy  product, 
especially  a  cleaner  milk.  We  believe  that  it  is  for  the  in- 
terest of  the  dairyman y  as  well  as  for  every  one  else  that  this 
be  accomplished,  and  we  do  not  believe  that  the  production 
of  clean  milk  is  a  prohibitively  expensive  operation.  There 
can  be  no  nobler  work  done  by  any  one  than  improving  the 
quality  of  food  for  our  people,  especially  such  an  important 
and  universal  food  as  milk,  thus  adding  to  the  health,  hap- 
piness and  general  welfare  of  the  human  race.  Milk  can 
never  be  too  clean  or  in  too  good  condition  for  human  con- 
sumption. The  mortality  of  young  children  is  yet  far  too 
high,  especially  in  our  large  cities.  Every  possible  effort 
should  be  made  on  the  part  of  an  intelligent  public  to  im- 
prove this  condition. 

But,  meanwhile,  let  us  not  be  unmindful  of  existing  fiEkcts,  — 
facts  sometimes  overlooked  when  this  question  is  consid- 
ered, —  one  of  which  is,  that  there  has  l)een  a  constant  im- 
provement in  the  quality  and  condition  of  milk  furnished 
the  peddlers  for  the  city  of  Boston  for  the  last  thirty  years 
at  least.  Of  this  we  have  personal  knowledge.  The  gen- 
eral public  little  realizes  the  efforts  put  forth  during  that 
time  by  the  various  milk  contractors  and  others  to  urge  bet- 
ter care  at  the  farms,  and  these  same  contractors  have  spared 
no  expense  to  improve  their  own  plants  year  after  year,  by 
adding  latest  and  most  up-to-date  appliances.^  Only  those 
who  have  personally  observed  through  the  period  mentioned 
know  these  facts ;  the  general  public  has  hardly  kept  informed. 
Then,  too,  a  considerable  number  of  well-known,  public-spir- 

^  Mr.  Tower,  late  of  the  iinn  of  C.  Brigham  Company,  spent  most  of  his  tune 
during  the  last  few  years  of  his  life  in  going  about  among  farmers  and  improving 
conditions  at  the  stables,  and  as  a  result  many  separate  milk  rooms  were  built. 
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ited  individuals  have  come  to  the  front  in  recent  years,  with 
their  sanitary  dairies ;  agricultural  colleges  and  experiment 
stations  have  done  their  work  ;  the  national  government  has 
issued  circulars  and  bulletins  ;  fanners'  institute  lecturers  and 
grange  speakers  have  expostulated ;  physicians  and  city 
boards  of  health  have  been  active ;  not  to  forget  the  work 
now  being  done  by  the  various  State  departments.  All 
these  have  yielded  results,  until  it  is  safe  to  say  that  not 
only  has  the  condition  of  the  milk  supply  of  the  city  of  Bos- 
ton improved  steadily  for  the  last  thirty  years,  but  never 
before  was  the  public  so  sure  of  getting  a  fairly  clean  article 
as  it  is  to-day ;  and  it  may  reasonably  be  questioned  whether 
Massachusetts  has  a  peer  among  all  her  sister  States  in  the 
quality  and  marketable  condition  of  her  milk  supply,  though 
perhaps  far  from  i)erfect  at  that.  This  to  our  mind  is  encour- 
aging, and  also  the  very  best  argument  for  still  better  &rm 
conditions. 

Of  course  there  are  some  filthy  dairies,  —  dairies  perhaps 
where  owners  should  and  may  go  out  of  the  business  for  lack 
of  requisite  neatness  of  habit,  and  most  dairies  can  be  im- 
proved ;  but  it  seems  that  the  time  is  at  hand  when  the  shafts 
of  reformers  should  be  also  aimed  at  consumers  in  our  cities 
and  towns,  to  the  end  that  the  milk  be  properly  cared  for 
and  suitably  prepared  for  consumption,  and  that  the  milk 
producer  be  not  called  upon  to  bear  undue  share  of  blame 
for  child  mortality.  He  certainly  may  have  much  to  answer 
for,  but  he  is  not  to  blame  for  neglected  children,  filthy 
rooms,  stuffy  atmosphere,  cold  milk,  irregular  meals,  im- 
proper or  insufficient  quantity,  the  lashes  of  poverty  or  the 
whims  of  fashion,  both  of  which  often  place  the  child  in  the 
hands  of  a  third  and  more  or  less  disinterested  and  not 
unfrequently  incompetent  person,  —  and  many  other  things 
which  might  be  named.  The  campaign  of  true  progress  is 
the  one  which  keeps  ever  in  view  the  mutual  benefit  of  lK)th 
producer  and  consumer ;  thus  making  no  undue  demands  or 
reflections  upon  the  one,  and  observing  the  rightful  needs  of 
the  other.  It  is  along  this  line  that  this  Bureau  is  conduct- 
ing its  educational  work.  We  have  during  the  year  offered 
many  suggestions,  some  of  which  at  least  have  been  adopted ; 
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and  we  have  received,  both  verbally  and  by  letter,  very  cor- 
dial appreciation  of  our  efforts. 

In  support  of  our  contention  of  an  improved  condition, 
we  quote  from  the  last  annual  report  of  the  Boston  Board  of 
Health.  In  1875,  43.84  per  cent  of  all  the  deaths  were  of 
children  under  five  years  of  age,  and  in  1904  the  percentage 
was  28.87;  under  one  year  of  age  in  1875  the  percentage 
was  24.98,  and  in  1904  it  was  20.52.  Thus  it  will  be  seen 
that  the  death  rate  among  children  under  five  years  has  been 
reduced  in  that  time  practically  one-third,  and  of  children 
under  one  year  about  one-fifth.  Of  course  milk  is  not  the 
only  cause  of  this  decrease,  any  more  than  it  is  the  cause  of 
the  entire  mortality ;  but  as  80  to  85  per  cent  of  children 
are  brought  up  on  cow's  milk,  this  food  may  possess  the  con- 
trolling influence. 

Taking  the  State  as  a  whole,  we  find  that  in  1875  the  death 
rate  of  children  under  one  year  per  1,000  living  at  that  age 
was  226.56,  and  in  1900  it  was  190.10,  —  an  improvement 
of  nearly  one-sixth.  In  1875  the  death  rate  of  children  un- 
der five  years  of  age  per  1,000  living  at  that  age  was  73.96, 
and  in  1900,  57.79,  —  a  reduction  of  practically  one-fifth. 

These  figures  for  1900  and  1904  are  the  latest  obtainable, 
and  1875  is  taken  for  comparison  because  it  was  in  that  year 
that  the  firm  of  C.  Brigham  Company  opened  up  a  fresh 
milk  supply  in  Barre,  Hardwick  and  New  Braintree,  which 
was  the  beginning  of  our  experience  with  the  milk  business 
of  Boston.  We  realize  that  figures  such  as  these  ai'e  at  best 
simply  pointers,  but  it  is  gratifying  to  know  that  they  all 
point  in  the  right  direction. 

The  price  paid  the  farmer  to-day  is  practically  the  same 
as  in  1875.  The  quality  of  the  milk  has  been  much  im- 
proved, as  has  been  shown.  Is  not  the  &rmer,  then,  in  a 
fair  position  to  demand  a  better  price,  as  a  matter  of  justice, 
and  can  such  demand,  in  any  spirit  of  justice,  be  refused? 

Butter. 

The  butter  market  of  1905  has  been  in  some  respects 
remarkable.  The  appended  tables,  relating  to  the  Boston 
market,  virtually  tell  the  story.     With  but  about  five  and 
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one-half  million  i)oundd  on  hand  Jan.  1,  1905,  nearly  two 
uiillion  pounds  lc8s  than  the  year  previous,  followed  by  four 
.successive  montlis  of  light  receipts  and  consequent  high 
prices,  the  arrival  of  May  witnessed  the  beginning  of  un- 
liaralleled  receipts,  which  continued,  with  the  exception  of 
November,  unbroken  throughout  the  year,  leaving,  after  un- 
precedented consumption,  a  stock  on  hand  of  ten  million 
pounds,  or  almost  double  the  amount  on  hand  the  year 
previous.  High  as  butter  was  during  the  early  part  of  the 
year,  the  average  price  for  the  year  is  below  that  for  1902 
and  1903,  but  is  well  above  the  average  of  1904.  As  a  re- 
sult of  the  high  price  in  the  early  part  of  the  year,  there  was 
a  stimulated  activity  in  '^  imitations,*'  which  resulted  in  in- 
creased prosecutions  wherever  the  law  was  broken. 

The  following  table  shows  the  average  quotation  for  the 
best  fresh  creamery  butter  in  a  strictly  wholesale  way  in 
the  Boston  market  for  the  last  eight  years  :  — 


1»M. 

1—4, 

19M. 

19M. 

IMl. 

1»0«. 

ISM. 

IMS. 

Cento. 

Cento. 

Cento. 

Cento. 

Cento. 

Cento. 

Cento. 

Cento. 

January, 

28.0 

22.7 

28.0 

25.0 

25.0 

29.5 

21.0 

22.5 

February,    . 

31.6 

24.6 

27.0 

28.5 

25.0 

26.0 

24.0 

21.5 

March, 

28.0 

24.1 

27.0 

29.0 

28.0 

27.0 

22.5 

22.0 

April, 

29.1 

21.6 

27.5 

32.0 

22.0 

21.0 

21.0 

22.5 

May,  . 

23.9 

19.9 

22.5 

25.0 

19.5 

20.5 

19.0 

18.0 

June,  . 

20.7 

18.4 

22.75 

23.5 

20.0 

20.5 

19.0 

17.5 

July,  . 

20.6 

18.3 

20.5 

22.5 

20.0 

20.5 

19.0 

18.5 

August, 

21.6 

19.1 

20.0 

21.5 

21.0 

22.5 

21.5 

19.5 

September, 

21.2 

20.8 

22.0 

23.5 

22.0 

22.5 

23.5 

21.0 

October, 

22.1 

21.5 

22.5 

24.5 

21.5 

22.0 

24.0 

21.5 

November, . 

23.0 

24.1 

23.5 

27.0 

24.0 

25.0 

26.5 

21.0 

December,  . 

23.9 

25.7 

24.5 

28.5 

24.5 

25.5 

28.0 

21.0 

Averages,     . 

24.47 

21.73 

26.23 

25.0 

22.3 

23.5 

22.4 

20.5 
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The  Chamber  of  Commerce's  figures  regarding  the  butter 
business  in  Boston  for  1904  and  1905  are  as  follows  :  — 


Carried  over,     . 
Receipts  for  January, 
Receipts  for  February, 


Receipts  for  March, 
Receipts  for  April, 
Receipts  for  May, 
Receipts  for  June, 
Receipts  for  July, 
Receipts  for  August, 


Receipts  for  September, 
Receipts  for  October, 
Receipts  for  November, 
Receipts  for  December, 

Total  supply, 
Exports  for  twelve  montlis,  deduct. 

Net  supply. 


Stocks  in  storage  December  30,  deduct, 

Consumption  for  twelve  months. 
Increase  in  consumption  for  1905, 


Poundfl. 


1M4. 

Pounds. 


6,612,592 
2,097,952 
2,015,265 
2,698,064 


7,567,360 
2,345,447 
2,400,922 
3,087,017 


2,393,951       2,658,679 
5,260,758  !    3,776,547 


10,696,890 


8,076,244 


10,068,394  ,    8,513,155 
10,376,813  I    7,480,505 


7,743,859 
6,549,119 
3,135,224 


6,512,408 
4,554,447 
3,238,005 


3,688,555       2,791,828 


72,337,436 

2,551,319 

69,786,117 

10,189,575 


63,002,564 
1,373,815 

61,628,749 
5,612,592 


59,596,542 
3,580,385 


56,016,157 


Milk. 

There  is  considerable  variation  in  the  price  of  milk,  as 
now  sold  in  Massachusetts.  The  retail  price  of  average 
market  milk  throughout  the  State  varies  from  5  to  8  cents 
per  quart.  In  Boston,  *«fency'*  or  **  sanitary"  milk,  so 
called,  sells  at  from  10  to  12  cents  per  quart  and  upward. 


16  DAIKY  BUREAU.  [Jan. 

Milk  sold  by  the  half-pint  jar  at  5  cents  means  20  cents  per 
quart ;  ttiat  sold  by  the  glass  at  5  cents,  usually  the  same. 
At  10  cents  per  glass,  holding  one-third  quart,  the  price 
rises  to  30  cents  per  quart ;  and  sanitary  milk,  modified  and 
put  up  by  prescription  for  babies'  use,  ranges  firom  25  to  50 
cents  per  quart.  In  the  suburbs  of  Boston  the  usual  price 
which  the  householder  has  to  pay  is  7  to  8  cents  for  average 
milk,  and  9  to  10  cents  for  sanitary  milk.  There  is  a  con- 
stantly increasing  number  of  small  dairies  springing  up 
among  the  wealthy  fancy  farmers  in  the  eastern  part  of  the  ' 
State,  which  are  producing  sanitary  milk  and  cream,  and  get- 
ting an  extra  price  for  it.  Even  a  few  farmers  of  limited 
means  are  now  undertaking  the  project,  as  a  business  venture. 

There  is  also  variation  in  the  wholesale  price  of  milk, 
which  the  producer  receives,  dependent  mainly  upon  his  dis- 
tance from  market.  The  fanner  who  sells  milk  to  Boston 
contractors  is  |)aid  according  to  his  distance  from  market, 
the  average  distance  being  56  to  76  miles  ;  and,  as  may  be 
seen  by  the  tables,  the  average  price  to  the  farmer  in  this 
zone  for  milk  delivered  to  his  local  railroad  station  is  26^^ 
cents  in  simiraer  and  28V^  cents  in  winter,  provided  he  does 
not  exceed  his  limit  (see  footnote  with  table)  ;  but  in  case 
the  contractor  returns  clean  cans,  ^  cent  each  is,  under  the 
present  contract,  to  be  deducted  for  washing.  The  farmer  is 
obliged  to  put  up  8%  quarts  for  a  can.  Thus  his  average 
price  per  quart  through  the  year  is  27^^  cents,  divided  by 
8%,  or  practically  3^4  cents  at  the  railroad  station  or  3 
cents  at  the  farm.  Farmers  150  miles  out  get  2.88+  cents 
per  quart,  and  those  25  miles  out  get  3.47 -|-  cents  per  quart, 
for  average  milk.  In  some  instances  producers  wholesaling 
their  milk  direct  to  peddlers  get  4  to  41/^  cents  per  quart 
for  it. 

High-class  sanitary  milk  is  lurely  ever  wholesaled.  In 
the  only  case  we  know  of  the  price  quoted  was  8^/^  cents, 
which  was  said  to  pay  expenses,  but  yielded  no  profit. 

There  is  no  question  but  that  the  average  price  for  average 
milk,  which  really  means  the  bulk  of  all  the  milk  sold  in 
Massachusetts,  is  far  too  low,  so  far  as  the  return  to  the 
producer  is  concerned ;  and  it  is  undoubtedly  true  that  no 
important  food  is  cheaper  than  milk,  at  present  prices.    Even 
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the  consumer  can  easily  afford  to  pay  an  increased  price  for 
the  better  article  of  milk  now  demanded. 

The  following  table  shows  the  wholesale  price  of  milk 
sent  to  the  Boston  market  for  the  last  ten  years  :  — 


Summer  Price, 


Gross  Boston 
Price. 
Cents. 

"  Straight 

Price."  Boston. 

Cents. 

Gross  to  Pro- 
ducer, Fifth 

Zone. 

Cents. 

Straight 

Price  to 

Producer, 

Flftli  Zone.^ 

Cents. 

1896, 

April 

to  Oirtober,  . 

88 

- 

"22 

- 

1897. 

(« 

«t 

81« 

- 

22 

- 

1898, 

«* 

It 

31 

- 

22 

- 

1S99, 

(1 

•  4 

31 

- 

22 

- 

1900, 

it 

tl 

33 

- 

24 

- 

1901, 

«« 

«< 

3S 

31 

24 

22 

1902, 

C( 

86  in  April, 
July,  August, 

Serptember. 
35  In  Af  ay,  June. 

34  in  April, 

July,  August, 

September. 

33  in  May,  June. 

27 
26 

25 
24 

1908, 

« 

(1 

• 

87^4 

35V4 

28% 

26% 

1904, 

t< 

• 

87% 

35% 

28% 

26% 

1906,» 

41 

14 

• 

87% 

85% 

28% 

26% 

Winter  Price. 


1896-7,  October  to  April ,              8fi 

- 

24 

- 

1897-8, 

88S 

- 

24 

- 

1898-9,       •• 

33 

- 

24 

- 

1899-0, 

83 

- 

24 

- 

190(K-1,        "                "      ! 

37  to  January. 
85  to  April. 

\ 

28  to  January. 
26  to  April. 

- 

1901-2,       "               "     j 

36 
40 in  December. 

34% 
88%  in  December. 

27 
81 

25.5 
29.5 

1902-^,        •* 

39% 

87% 

80% 

29 

1903-4, 

39% 

37% 

30% 

28% 

1904^, 

89% 

37% 

30% 

28% 

1905-6,*      "                " 

89% 

87% 

30% 

28% 

1  The  price  in  tiie  Uftb  zone,  i.e.,  the  middle  territory,  is  approximately  the  average 
price  which  the  producers  receive  for  their  milk. 

*  This  is  a  nominal  rather  than  an  actual  change.  With  the  dropping  of  the  Boston 
price  2  cents  the  distance  discount-schedule  was  also  lowered  2  cents,  so  that  producers 
received  the  same  price. 

s  The  so-called  Knapp  tables,  allowing  a  variation  of  16%  per  cent  either  way  from 
the  given  basis  of  uniform  production,  were  made  a  part  of  this  year's  contract.  Should 
the  producer  exceed  this  limit,  up  to  a  certain  point  the  penalty  is  that  he  is  obliged  to 
take  1  cent  less  per  can  for  his  entire  month's  production;  if  he  exceeds  that  point  or 
second  limit,  another  cent  less  and  so  on. 

*  It  was  agreed  that  in  case  the  cans  were  washed  and  returned  clean,  %  cent  per 
can  should  be  deducted. 


18  DAIRY   BUREAU.  [Jan. 

Creameries  and  Milk  Depots. 

Appended  we  give  a  revised  list  of  the  principal  cream- 
cries  and  milk  depots  owned  and  operated  by  Massachusetts 
individuals  and  corporations.  There  are  in  this  State,  in 
addition  to  these,  a  number  of  distributing  plants  for  cream- 
eries owned  and  oi)erated  in  other  States.  For  instance,  the 
Maine  Creamery  Company  of  Bangor,  Me.,  has  oflSces  at  12 
Foster  Wharf,  Boston.  The  Turner  Centre  Creamery  of 
Auburn,  Me.,  has  distributing  Louses  in  Boston,  Worcester, 
Taunton  and  Lowell,  and  ships  to  these  points  butter,  cream, 
and  to  one  at  least  skimmed  milk.^  The  New  England 
Creamery  of  Livermore  Falls,  Me.,  distributes  through  a 
Massachusetts  company  of  the  same  name  in  Everett, 
which  also  distributes  the  "Hampden  Creamery "  goods. 
The  Lyndon ville  Creamery  of  Lyndonville,  Vt.,  has  a  plant 
at  Watertown,  from  which  it  distributes  milk,  cream  and 
butter.  J.  L.  Humphrey,  Jr.,  has  four  plants,  one  each 
in  New  Bedford,  Fall  River,  Taunton  and  Brockton,  for 
the  distribution  of  butter  and  renovated  butter  (and  some- 
times cream)  from  his  Iowa  creameries.  The  Armours, 
Swifts,  Hammonds,  Morrises  and  other  large  packing  houses, 
all  representing  western-made  goods,  distribute  quantities 
of  butter  and  renovated  butter  from  their  numerous  estab- 
lishments scattered  over  the  State.  Some  of  these  also  put 
out  oleomargarine.  Besides  these,  there  is  a  considerable 
numlwr  of  creamery  companies  and  so-called  creameries 
which  buy  their  stock  of  producers  in  this  and  other  States. 
These  in  the  aggregate  do  a  large  business.  Other  private 
dairies  or  creameries  also  have  town  oflSces,  restaurants,  etc. 


*  Pasteurized  skimmed  milk  and  cream  are  put  together  in  the  proper  propor- 
tions required  for  standard  milk,  in  the  Boston  plant,  and  the  milk  thus  made 
is  placed  upon  the  market. 
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Expenses. 

The  following  is  a  classified  statement  of  the  expenses  for 
the  year :  — 

Bureau :  compensation  and  travelling  expenses,          .         .  $488  92 

Agents:  compensation, 1,963  00 

Agents :  travelling  expenses  and  samples  purchased,           .  2,493  12 

General  agent:  travelling  and  necessary  expenses,      .  501  32 

Chemists :  analyses,  tests,  court  attendance,        .         .         .  864  60 

Printing  and  supplies, 195  18 

Educational,                                   503  96 

Total, f7,000  00 

P.  M.  HARWOOD, 

General  Agent. 

Accepted  and  adopted  as  the  report  of  the  Dairy  Bureau. 

C.  D.  RICHARDSON. 
JOHN  M.  DANFORTH. 
HENRY  E.  PAIGE. 
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SUPERINTENDENT 


SUPPEESSING  THE  GTPST  AND 

Beown-tail  Moths. 


January,   1906. 


BOSTON: 

WRIGHT  A  FOTTER  PRINTING  CO.,  STATE  PRINTERS, 

18  Post  OrncB  Sqdaei. 

1906. 


Appbotbd  bt 
Thb  Statb  Boabd  of  Publication. 


&mamarfktdi]i  oi  Paissapcl^ttSietts. 


To  the  Senate  and  House  of  Bepreeentaiives  of  the  GomtnonweaUh  of 

MasaaehuseUs, 

I  present  herewith  for  your  consideration  the  report  of  the 

Superintendent  for  Suppressing  the  Gypsy  and  Brown-tail 

Moths.      This  report  is  submitted  in  accordance  with  the 

provisions  of  chapter  381,  Acts  of  1905,  and  contains  a 

statement  of  the   results   accomplished  to   date,   together 

with  a  record  of  expenditures  and  certain  recommendations 

bearing  on  the  future  needs  of  the  work. 


BoROK,  Jan.  1, 1906. 


A.  H.  KIRKLAND, 

Superintendent, 


ORGANIZATION. 


A.  H.  KiBKLAND,  M^ 
D.  M.  ROQEBB,      . 

J.  A.  Farlst, 
F.  A.  Batbs, 
J.  W.  Enwriqht, 
C.  W.  MniOTT,    . 

L.  H.  WORTHLST, 


SuperitUenderU, 

AssistarU  SuperintenderU, 

Secretary, 

Field  Agents  8<nUhem  Division. 

Field  Agents  Northern  Division. 

Field  Agents  Western  Division. 

Field  Agents  Eastern  Division. 


€ammaviiamlt)^  of  Passax^nsjetts. 


THE  GYPSY  AND  BROWN-TAIL  MOTHS. 


The  gypsy  and  brown-tail  moths  in  their  caterpillar  stage 
are  well-known  European  pests  of  fruit,  shade  and  forest 
trees.  As  far  back  as  authentic  records  exist,  both  insects 
have  been  notably  injurious  at  times  in  various  sections  of 
central  and  southerp  Europe. 

The  gypsy  moth  has  made  itself  felt  perhaps  more  as  a 
general  pest  of  trees  of  all  kinds,  while  the  brown-tail  moth 
is  more  common  as  an  enemy  of  fruit  trees.  In  fact,  the 
latter  insect  is  known  in  France  as  ^^  la  commune"  the  com- 
mon caterpillar.  So  common  are  both  insects,  and  so  im- 
portant have  been  their  intermittent  ravages,  that  the  very 
earliest  writings  on  European  entomology  contain  mention 
and  often  full  discussions  of  their  habits  and  of  the  remedies 
best  suited  to  counteract  their  attacks.  At  times  their 
ravages  have  so  increased  as  to  become  of  historic  impor- 
tance ;  then  subsiding  for  a  term  of  years,  possibly  even  for 
a  generation,  they  have  increased  again  to  noteworthy  mag- 
nitude. The  caterpillar  plagues  resulting  from  the  unre- 
stricted multiplication  of  these  insects  have  often  caused 
the  enactment  of  stringent  legislation  in  many  European 
countries,  and  at  other  times  their  ravages  have  been  even 
sufficient  to  cause  official  days  of  prayer  and  fasting. 

The  brown-tail  moth  has  been  officially  under  the  ban  of 
the  Church,  as  witness  the  edict  at  Grenoble,  France,  in 
1543,  whereby  the  insect,  which  had  stripped  the  trees  of 
the  city  and  poisoned  many  of  the  inhabitants,  was  treated 
as  one  of  the  works  Sf  the  Evil  One.     Later  in  the  same 
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century  Chorier  records  a  legal  injunction  issued  by  the 
attorney-general  of  the  province  of  Dauphiny,  whereby  the 
insects  were  ordered  to  <*  forsake  and  abandon  the  fields" 
where  they  were  feeding.  Curtis  published  in  1782  a  quaint 
account  of  an  outbreak  of  the  brown-tail  moth  near  London, 
whereby  '*  the  inhabitants  were  thrown  into  the  utmost  con- 
sternation. An  appearance  so  extraordinary  was  calculated 
to  create  terror ;  it  was  naturally  interpreted  as  a  visitation 
from  heaven »  ordained  to  deprive  men  and  cattle  of  their 
food  and  finally  leave  them  a  prey  to  famine"  (Donovan). 
The  alarm  of  the  public  was  so  great  and  prevailed  to  such 
an  extent  that  prayers  were  offered  in  the  churches  to  avert 
the  calamity. 

The  history  of  the  gypsy  moth  in  Europe  and  Asia  is 
equally  full  of  striking  incidents.  Thus  in  1720  Frisch 
records  the  stripping  <<  of  a  double  row  of  lindens  from 
Neustadt  to  Berlin/'  while  Schaeffer  mentions  the  defoliation 
of  entire  forests  in  1752  in  Altenburg,  Leitz,  Naumburg  and 
elsewhere  as  a  result  of  the  unchecked  ravages  of  the  gypsy 
moth  caterpillars.  '*  Some  of  the  common  people  thought 
the  caterpillars  grew  out  of  the  ground  like  grass ;  others 
thought  they  were  created  by  the  Evil  One;  still  others 
assured  the  writer  that  they  had  seen  thousands  of  caterpillars 
brought  by  the  wind;  and  finally  there  were  many  who 
thought  these  insects  were  sent  as  a  punidhment  for  their 
sins."  The  stripping  and  serious  damage  to  the  cork  oaks 
of  southern  France  are  recorded  in  1731  by  Brown,  and  a 
repetition  of  this  injury  occurred  in  1818.  Daudeville  in 
1828  described  an  outbreak  extending  over  sixty  miles  near 
Saint  Quentin,  where  the  caterpillars  **  completely  devastated 
the  trees  so  that  they  were  entirely  bare."  Later  writers,  like 
Batzeburg,  Bazin,  Taschenberg,  Portchinsky  and  Koeppen, 
have  recorded  notable  outbreaks  of  the  gypsy  moth  in  Ger- 
many and  Russia.  Instances  like  the  foregoing,  authenti- 
cated by  well-known  entomologists,  suffice  to  establish  the 
status  of  the  pest  in  its  native  region.  It  should  be  stated, 
however,  that,  in  the  careful  study  of  the  European  literature 
bearing  on  this  subject  made  by  the  writer  several  years  ago, 
it  was  a  significant  fact  that  the  bislory  of  any  particular 
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outbreak  did  not  extend  over  more  than  three  or  four  years  ; 
in  other  words,  at  the  end  of  that  period  the  moth  was  checked 
by  natural  causes  and  its  damage  subsided. 

The  Gypsy  Moth. 

In  1868  a  French  scientist,  Prof.  Leopold  Trouvelot,  then 
residing  at  Medford,  Mass.,  imported  egg  clusters  of  the 
gypsy  moth  to  use  in  certain  experiments  with  silk-produc- 
ing insects.  The  manner  in  which  the  moth  escaped  from 
his  care  could  not  be  determined  by  correspondence  with 
Professor  Trouvelot  after  his  return  to  France,  but  the  late 
Alvan  Clark,  the  well-known  lens  maker  of  Cambridge,  who 
saw  Trouvelot  at  Meudon,  France,  a  short  time  before  his 
death,  was  told  by  him  that  he  had  the  caterpillars  netted  in 
on  a  shrub  in  his  yard  at  Medford,  and  that  during  a  gale 
the  netting  was  torn  and  the  insects  scattered.  It  is  a 
matter  of  record  that  he  realized  the  importance  of  this 
catastrophe  and  promptly  notified  the  public  through  the 
entomological  magazines  of  that  time.  No  attention  appears 
to  have  been  paid  to  this  note  of  warning,  and  the  insect,  once 
becoming  established,  multiplied  with  increasing  rapidity, 
until  in  the  late  eighties  its  ravages  became  notable  in  ceitain 
restricted  districts  of  Medford  and  Maiden.  By  1889  the 
moth  had  become  so  abundant  in  southern  Medford  that 
the  trees  were  completely  stripped,  and  the  caterpillars  were 
forced  to  swarm  outward  in  all  directions  in  search  of  food. 
During  this  year  specimens  of  the  insect  were  sent  to  the 
Hatch  Experiment  Station  at  Amherst,  where,  in  the  absence 
abroad  of  Prof.  C.  H.  Fernald,  they  were  identified  by  his 
son.  Dr.  H.  T.  Fernald,  as  caterpillars  of  the  notorious  gypsy 
moth  of  the  Old  World. 

After  a  vain  struggle  with  the  pest,  the  citizens  of  the 
affected  communities  petitioned  in  1890  for  legislation  for  its 
extermination,  and  similar  action  was  taken  by  the  State 
Board  of  Agriculture,  the  Essex  County  Horticultural  Society 
and  the  Massachusetts  Horticultural  Society.  The  matter 
was  presented  to  the  Legislature  by  Governor  John  Q.  A. 
Brackett,  and  on  March  14,  1890,  he  approved  the  first  act 
authorizing  work  against  the  moth,  and  carrying  an  appro- 
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priation  of  $259000.  The  work  of  combatiDg  the  insect 
was  begun  by  a  commission  consisting  of  W.  W.  Bawson 
of  Arlington,  Dr.  Pearl  Martin  of  Medford  and  J.  Howard 
Bradley  of  Maiden.  The  early  work  of  the  commission  soon 
developed  the  fact  that  the  territory  occupied  by  the  moth 
was  much  greater  than  had  been  supposed,  and  the  matter  was 
again  presented  to  the  Legislature,  with  the  result  that  an 
additional  appropriation  of  $25,000  was  made  June  3,  1890. 
The  following  year  another  commission,  consisting  of 
Prof.  N.  S.  Shaler  of  Harvard  University,  Gen.  F.  H. 
Appleton  and  the  Hon.  W.  R.  Sessions,  all  members  of  the 
State  Board  of  Agriculture,  and  the  last  named  the  secretary 
of  the  Board,  was  appointed  by  Governor  W.  E.  Russell  to 
direct  the  work.  After  a  few  weeks  this  commission  was 
superseded  by  the  State  Board  of  Agriculture,  which  by  a 
special  committee,  composed  at  first  of  the  above-mentioned 
gentlemen,  carried  on  the  work  against  the  gypsy  moth  from 
May  19,  1891,  to  Feb.  1,  1900,  during  which  time  the 
active  field  operations  were  under  the  direction  of  the  well- 
known  naturalist,  Mr.  £.  H.  Forbush,  while  the  scientific 
and  technical  work  was  directed  by  Prof.  C.  H.  Fernald. 
Without  going  into  details,  it  may  be  said  that  the  work  by 
the  committee  of  the  Board  of  Agriculture,  while  dependent 
upon  annual  appropriations  of  the  Legislature  and  often 
seriously  delayed  and  restricted  for  lack  of  funds,  was  pros- 
ecuted with  varying  degrees  of  success  until  in  1899  the 
gypsy  moth  was  completely  under  control  throughout  the 
district. 

The  Bbown-tail  Moth. 

This  insect  found  its  way  to  Somerville,  Mass.,  in  the 
early  nineties.  The  evidence  bearing  upon  its  importation 
is  entirely  circumstantial,  but  it  is  matter  of  record  that  in 
the  centre  of  the  original  brown-tail  moth  colony  there  is 
a  florist's  establishment  which  for  years  made  a  specialty  of 
importing  roses  from  abroad.  It  is  also  well  known  that 
the  brown-tail  moth  spins  its  winter  webs  on  rose  bushes. 
Since  the  original  infestation  was  located  in  a  pear  orchard 
adjoining  the  field  where  these  foreign  roses  had  been  culti- 
vated for  several  years,  there  is  strong  presumptive  evidence 
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that  the  moth  was  brought  over  on  these  plants.  The  insect 
seems  to  have  multiplied  unnoticed  for  a  few  years  in  a 
restricted  area,  but  in  the  spring  of  1897  it  gained  sufficient 
headway  to  show  itself  as  a  serious  pest  in  SomerviUe  and  in 
a  few  localities  in  Maiden,  Everett  and  Bevere.  The  gypsy 
moth  employees  of  the  Board  of  Agriculture  did  a  small 
amount  of  work  against  the  insect  in  1897  while  the  cater- 
pillars were  swarming,  but  this  was  discontinued  after  the 
Legislature  declined  to  take  action  in  the  matter.  In  1898 
and  again  in  1899  $10,000  was,  by  vote  of  the  Legislature, 
set  apart  from  the  larger  appropriations  for  work  against  the 
gypsy  moth  for  the  purpose  of  combating  the  brown-tail 
moth.  This  additional  work  was  carried  on  under  the 
direction  of  the  Board  of  Agriculture. 

The  Former  State  Work  brought  to  a  Close. 

At  the  close  of  1899  the  work  against  the  gypsy  moth 
was  well  in  hand.  Effective  methods  had  been  developed 
and  their  value  proven  ;  a  trained  and  well-disciplined  corps 
of  men  had  been  organised ;  the  boundaries  of  the  infested 
district  had  been  determined  with  much  accuracy ;  the  street 
trees  of  the  region  had  been  freed  from  the  caterpillars  and 
their  consequent  spreading  checked ;  the  woodland  colonies 
had  been  given  a  severe  scourging  and  in  some  cases  anni- 
hilated ;  the  moths  had  been  exterminated  in  many  places ; 
in  short,  the  gypsy  moth  pest  had  been  so  thoroughly 
brought  under  control  that  a  general  state  of  apathy  toward 
the  work  existed  throughout  the  district  which  but  a  decade 
before  had  been  swept  by  caterpillar  hordes.  In  1900  the 
Legislature,  through  a  special  committee,  investigated  the 
management  and  general  policy  of  the  Board  of  Agricul- 
ture's operations  against  the  moth  and  came  to  the  conclu- 
sion that  a  continuance  of  such  work  along  these  lines  was 
unnecessary.  The  report  of  this  committee  argued  that 
the  gypsy  moth  need  not  be  considered  a  serious  pest: 
*^We  find  no  substantial  evidence  that  gardens,  crops  or 
woodlands  have  suffered  serious  or  lasting  injury,  or  are 
likely,  with  that  proper  precaution  or  oversight  which  pru- 
dent owners  are  disposed  to  give  to  their  own  interests, 


12  GYPSY  AND  BROWN-TAIL  MOTHS.     [Jan. 

to  be  subjected  to  that  devastation  which  one  would  have  a 
right  to  anticipate  from  these  reports.  ...  It  appears  to 
us  that  the  fears  of  the  farmers  throughout  the  State  have 
been  unnecessarily  and  unwarrantably  aroused,  evidently 
for  the  purpose  of  securing  the  effect  of  those  fears  upon 
the  matter  of  the  annual  appropriations.  .  .  .  We  do  not 
share  these  exaggerated  fears,  and  the  prophecies  of  devas- 
tation and  ruin  are  unwarranted,  and  in  the  most  charitable 
view  are  but  the  fancies  of  honest  enthusiasts."^  While  the 
committee  recommended  the  continuation  of  the  work  on 
lines  somewhat  similar  to  those  of  the  present  act,  the  prao- 
tical  result  of  this  report  was  the  refusal  of  the  Legislature  to 
make  any  appropriation,  and  the  State  work  was  brought 
to  a  close. 

Unrestricted  Increase  of  the  Moth. 

As  would  have  been  expected,  during  the  years  1900  and 
1901  but  little  notable  damage  was  caused  by  the  gypsy 
moth,  although  evidence  was  not  wanting  to  the  trained 
observer  that  it  was  rapidly  multiplying  in  woodlands  and  on 
neglected  private  estates.  It  was  apparent  that  non-resident 
property  owners  particularly  paid  practically  no  attention  to 
the  increase  of  the  insect,  and  that  farmers  and  others  own- 
ing infested  woodland  areas  were  unwilling,  because  of  the 
expense,  to  fight  the  pest.  In  1902  numerous  estates  were 
severely  injured  throughout  the  central  district,  while  wood- 
land colonies  of  some  magnitude  had  developed  from  which 
the  insects  were  swarming  in  all  directions.  The  summer 
of  1903  showed  that  the  moth  had  established  itself  again  in 
alarming  numbers  in  various  parts  of  the  infested  district. 
Serious  colonies  had  developed  in  the  woods  of  Arlington, 
Medford,  Saugus  and  Maiden,  and  the  Lynn  Woods  colonies 
had  assumed  notable  proportions.  In  1904  it  was  apparent 
to  all  that  the  gypsy  moth  had  developed  to  a  remarkable 
degree,  reinfested  the  areas  from  which  it  had  been  cleared 
and  even  extended  its  bounds  into  previously  non-infested 
territory.     The  caterpillar  outbreak  was  sufficient  to  con- 

^  From  report  of  special  committee  appointed  to  inqaire  into  the  state  of  the  work 
of  exterminating  the  gypsy  moth.  —  House,  No.  1188,  Maroh,  MOO. 
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vince  every  tree  lover  of  the  necessity  of  concerted  action 
against  the  moths.  While  in  many  places  in  the  afflicted 
district  the  trees  under  the  charge  of  municipal  authorities 
were  cared  for  with  considerable  success,  private  estates  and 
woodlands  in  June  and  July  presented  shocking  scenes  of 
devastation.  In  many  places  the  work  of  fire  could  not  have 
been  more  thorough  or  alarming.  From  Belmont  to  Saugus 
and  Lynn  a  continuous  chain  of  woodland  colonies  presented 
a  sight  at  once  disgusting  and  pitiful.  The  hungry  cater- 
pillars of  both  species  of  moths  swarmed  everywhere ;  they 
dropped  on  persons,  carriages,  cars  and  automobiles,  and 
were  thus  widely  scattered.  They  invaded  houses,  swarmed 
into  living  and  sleeping  rooms  and  even  made  homes  un- 
inhabitable. Thousands  of  cases  of  poisoning  of  human 
beings  resulted  from  the  swarming  of  the  brown-tail  cater- 
pillars. Real  estate  in  the  worst  infested  districts  underwent 
a  notable  depreciation  in  value.  Worst  of  all,  pines  and 
other  conifers  —  altogether  too  scarce  in  eastern  Massachu- 
setts —  were  killed  outright  by  the  gypsy  moth  caterpillars, 
while  shade  trees  and  orchards  were  swept  bare  of  foliage. 
Property  owners  who  were  disposed  to  care  for  their  own 
estates  suffered  and  became  discouraged  from  the  neglect  of 
their  neighbors.  It  was  evident  that  the  moth  pests  were 
in  the  ascendency,  and  that  they  could  be  controlled  only 
by  prompt,  thorough  and  systematic  effort. 

The  experiences  of  the  caterpillar  season  of  1904  resulted 
in  the  formation  of  various  local  associations,  with  the  object 
of  securing  co-operative  work  against  the  moths  among 
citizens  of  the  several  municipalities.  Notable  stimulus  to 
public  opinion  followed  the  visit  to  the  infested  district,  in 
the  summer  of  1904,  of  Prof.  C.  L.  Marlatt,  first  assistant 
of  the  Bureau  of  Entomology,  United  States  Department 
of  Agriculture.  After  spending  three  weeks  in  an  exami- 
nation of  the  district,  Professor  Marlatt  was  outspoken  in 
urging  the  necessity  of  renewing  work  against  the  moths  on 
some  comprehensive  plan,  which  would  secure  the  co-opera- 
tion of  the  individual  property  owner,  the  municipality  and 
the  State,  As  a  result  of  the  various  forces  working  toward 
a  common  end,  late  in  1904  the  several  local  village  im- 
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provement  and  anti-moth  societies  were  organized  into  the 
Massachusetts  Association  for  the  Suppression  of  the  Gypsy 
and  Brown-tail  Moths,  under  the  presidency  of  the  Hon. 
George  K.  Jones  of  Melrose,  recently  president  of  the 
Massachusetts  Senate.  A  strong  effort  was  made  to  har- 
monize conflicting  ideas  as  to  how  best  to  proceed  against 
the  moth  pest ;  and  the  efforts  of  the  association,  with  the 
co-operation  of  the  State  Board  of  Agriculture,  the  Massa- 
chusetts Forestry  Association  and  various  other  interested 
organizations  and  of  individuals,  finally  resulted  in  the  pres- 
entation of  a  bill  to  the  Legislature  to  provide  for  the  sup- 
pression of  the  gypsy  and  brown-tail  moths.  This  bill,  with 
various  amendments,  is  the  act  under  which  the  present 
work  is  carried  on.  It  was  signed  by  His  Excellency 
Governor  W.  L.  Douglas  on  May  8,  1906. 

Scope  and  Pukpose  of  the  Act. 

The  underlying  purpose  of  the  present  act  (chapter  381, 
Acts  of  1905)  in  relation  to  the  gypsy  and  brown-tail  moths 
is  to  secure  the  co-operation  of  the  individual,  the  city  or  town 
and  the  State,  each  bearing  a  share  of  the  responsibility  for 
the  work  and  each  sharing  in  its  expense.  (1)  The  function 
of  the  State  organization  is  first  to  secure  systematic  work  in 
each  city  and  town  ;  to  assist  in  the  general  campaign  of  edu- 
cational work  against  the  moths ;  and,  by  means  of  trained 
employees,  to  make  a  thorough  examination  of  the  infested 
district  and  to  help  train  the  local  organizations  to  the  maxi- 
mum degree  of  efficiency.  (2)  The  local  organization  of 
each  municipality  is  charged  with  the  enforcement  of  the  law 
on  private  estates  and  with  the  care  of  the  public  trees.  (3) 
The  individual,  within  certain  limits  of  expense,  is  required 
to  destroy  the  moths  on  his  property,  under  certain  penalties 
for  neglect.  This  general  plan  of  work  is  a  most  admirable 
one,  but  for  its  success  requires  the  intelligent  and  hearty 
co-operation  by  all  parties  interested.  A  brief  summary  of 
the  essential  features  of  the  act  may  well  be  given  at  this 
point :  — 
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The  Moths  are  Public  Nuisances, 

The  gypsy  and  brown-tail  moths  are  declared  public  nnisances 
and  their  snppression  is  required. 

The  Superintendent  of  Suppression. 

A  superintendent  appointed  by  the  Governor,  with  power,  sub- 
ject to  ^the  Governor's  approval,  of  appointing  agents  and  assist- 
ants, has  entire  general  charge  of  the  work  of  suppressing  the 
moths. 

Duties  of  Cities^   Towns  and  Individuals. 

Cities  and  towns  (under  the  advice  and  general  direction  of  the 
superintendent,  and  by  such  agent  as  they  may  designate  or  ap- 
point) are  required,  under  penalty  for  neglect,  to  destroy  the  eggs, 
pupse  and  nests  of  the  gypsy  and  the  brown-tail  moths  within 
their  limits,  excepting  that  such  work  is  not  to  be  done  by  cities 
and  towns  on  property  controlled  by  the  Commonwealth ;  nor  is  it 
to  be  done  upon  private  property,  excepting  where  the  owners  of 
the  same  fail  to  destroy  the  eggs,  pupse  and  nests  of  the  moths,  in 
accordance  with  the  terms  of  the  official  notice  to  private  owners, 
noted  in  the  section  here  following :  — 

Notice  to  Private  Owners. 

The  mayor  of  every  city  and  the  selectmen  of  every  town  shall, 
at  suitable  times,  notify  every  owner  of  land  located  therein  which 
is  infested  with  the  moths,  requiring  him  to  destroy  the  eggs, 
pupse  and  nests  of  the  moths  within  a  specified  time. 

When  the  mayor  or  selectmen  decide  that  the  cost  of  such  de- 
struction (on  lands  contiguous  and  under  one  ownership)  will 
exceed  one-half  of  one  per  cent  of  the  assessed  valuation  of  the 
lands,  then  they  may  designate  in  the  notice  a  part  only  of  such 
lands  on  which  the  destruction  shall  take  place. 

Failure  of  Private  Ovoners  to  destroy  Moths. 

If  the  owner  does  not,  as  required  by  the  terms  of  the  aforesaid 
notice,  destroy  the  eggs,  pupae  and  nests  of  the  moths,  then  the 
city  or  town,  subject  to  the  approval  of  the  State  superintendent, 
shall  destroy  them,  and  shall  assess  upon  such  aforesaid  lands  the 
actual  cost  of  so  doing,  to  an  amount,  however,  not  exceeding 
one-half  of  one  per  cent,  of  the  assessed  valuation  of  the  land. 

This  amount,  so  assessed,  shall  be  collected  in  the  form  of  taxes, 
and  constitutes  a  lien  upon  such  lands. 
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Redress  by  AbaUnMnt  and  Appeal. 

The  assessors  may  abate  the  moth  assessment  in  the  case  of  any 
private  land  owner  decided  by  them  to  be  nnable  to  pay  it  because 
of  age,  infirmity  or  poverty. 

Appeal  to  the  coanty  superior  court,  with  special  provision  for 
prompt  hearing,  is  provided  by  the  statute  for  any  person  ag- 
grieved by  assessment  on  account  of  this  work ;  provided  a  com- 
plaint is  entered  within  thirty  days  of  notice  of  such  assessment. 

Appropriation  by  the  Commonwealth. 

To  meet  the  expenses  incurred  under  its  moth-suppression  law, 
the  Commonwealth  has  appropriated  9300,000.  Of  this  sum, 
975,000  may  be  expended  during  1905,  9150,000  (and  any  un- 
expended balance)  during  1906,  and  975,000  (and  any  unexpended 
balance)  during  1907,  up  to  May  1,  1907,  inclusive. 

For  the  purpose  of  experimenting  with  natural  enemies  for 
destroying  the  moths  910,000  is  additionally  appropriated  for 
each  of  the  years  1905,  1906  and  1907. 

Reimbursements  to  Cities  and  Towns. 

1.  Cities  and  towns  with  valuation  of  real  and  personal  estate 
of  912,500,000  or  more,  having  spent  95,000  in  any  one  calendar 
year,  shall  be  reimbursed  annually  fifty  per  cent  (one-half)  of  all 
further  expenditure. 

2.  Cities  and  towns  with  valuation  less  than  912,500,000  and 
more  than  96,000,000,  having  spent  an  amount  equal  to  one- 
twenty-fifth  of  one  per  cent  of  such  valuation  in  one  year,  shall 
be  reimbursed  annually  eighty  per  cent  (four-fifths)  of  all  further 
expenditure. 

8«  Towns  with  valuation  less  than  96,000,000,  having  spent  an 
amount  equal  to  one-twenty-fifth  of  one  per  cent  of  such  valua- 
tion in  one  year,  shall  be  reimbursed  once  in  sixty  days  for  ail 
further  expenditure. 

Limits  to  required  Expenditure  by  Cities  and  Towns. 

No  city  or  town  with  an  assessed  real  and  personal  valuation  of 
more  than  96,000,000  shall  be  required  to  expend  in  the  suppres- 
sion of  the  moths,  during  any  one  full  year,  more  than  one-fifteenth 
of  one  per  cent  of  such  valuation.  No  town  with  an  assessed  real 
and  personal  valuation  of  less  than  96,000,000  shall  be  required 
to  thus  expend  during  any  one  full  year  more  than  one-twenty-fifth 
of  one  per  cent  of  such  valuation. 
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Valuations  of  1904  taken  as  Basis. 

Wherever  valuations  of  real  and  personal  property  are  referred 
to  in  the  g^psy  and  brown-tail  moth  suppression  law,  the  valuations 
of  1904  are  meant. 

Wilful  Resistance  or  Obstruction, 

Wilful  resistance  to  or  obstruction  of  any  agent  of  the  Com- 
monwealth or  of  any  city  or  town,  while  lawfully  engaged  in  the 
execution  of  the  purposes  of  the  moth-suppression  law,  is  forbid- 
den under  penalty. 

The  Work  begun. 

On  May  8  the  writer  was  called  from  New  York,  where 
he  was  located  at  the  tinne,  at  the  request  of  His  Excellency 
W.  L.  Douglas,  Governor  of  Massachusetts,  to  consider 
accepting  the  position  of  superintendent  for  suppressing  the 
gypsy  and  brown-tail  moths,  and  at  an  interview  with  His 
Excellency  May  10  the  appointment  was  tendered.  This 
offer  was  wholly  unexpected  and  unsolicited  in  any  way. 
The  writer  at  once  returned  to  New  York  and  laid  the 
case  fully  before  the  business  interests  with  which  he  was 
counected.  A  release  of  services  having  been  secured, 
he  returned  to  Boston,  and  on  May  15  qualified  for  the 
office. 

It  was  apparent  that  considerable  time  and  effort  must  be 
expended  in  preliminary  work.  There  was  no  exact  knowl- 
edge of  the  bounds  of  the  infested  district ;  no  organization 
was  available  for  work ;  the  trained  employees  of  the  Board 
of  Agriculture  had  become  widely  scattered ;  the  somewhat 
complex  provisions  of  the  law  required  careful  study;  an 
office  force  had  to  be  organized  and  a  careful  system  of  ac- 
counting devised,  while  tentative  plans  of  work  were  required 
almost  immed]atel3%  The  only  available  assets,  if  such  they 
may  be  called,  were  the  knowledge  of  effective  methods 
as  developed  by  the  previous  State  work,  the  records  pre- 
served by  the  Board  of  Agriculture  and  particularly  the 
availability  of  a  limited  number  of  trained  men  familiar  with 
the  moths.  The  services  of  these  men  have  been  of  the 
greatest  value. 


18         GYPSY  AND  BROWN-TAIL  MOTHS.     [Jan. 

On  May  16  the  office  of  the  Superintendent  for  Suppress- 
ing the  Gy]>8y  and  Brown-tail  Moths  was  established  id  its 
present  location.  As  rapidly  as  possible,  a  nucleus  of  a 
force  of  agents  and  inspectors  was  obtained,  and  frequent 
conferences  were  held  with  the  Attorney-General  for  infor- 
mation and  rulings  concerning  the  law  under  which  the 
superintendent  was  to  act.  During  the  remainder  of  the 
month  the  work  of  organizing  the  office  and  field  force  was 
pushed  as  rapidly  as  possible,  a  system  of  bookkeeping 
developed  and  necessary  details  attended  to. 

Organization  of  the  Office. 

The  matter  of  developing  a  proper  system  of  accounting 
received  early  attention.  It  was  apparent  at  a  glance  that, 
under  the  somewhat  complicated  provisions  of  the  law, 
accounts  would  necessarily  be  opened  with  all  the  cities  and 
towns  of  the  district,  while  other  arrangements  must  be  made 
for  the  accurate  recording  of  the  various  classes  of  expendi- 
tures so  that  their  totals  might  be  determined  at  any  time 
without  delay.  A  modification  of  a  system  of  bookkeeping 
which  has  been  successfully  employed  by  one  of  our  largest 
corporations  was  adopted,  arrangements  made  for  the  nec- 
essary books,  vouchers  and  records,  and  letters  sent  to  the 
known  infested  cities  and  towns  requesting  the  name  of  the 
person  or  board  who  would  have  charge  of  executing  the  pro- 
visions of  the  law. 

The  superintendent,  being  unable  to  attend  unaided  to  the 
organizing  of  the  work,  as  well  as  to  answering  the  numer- 
ous inquiries  for  information  and  assistance  which  were 
continually  pouring  in,  was  assisted  in  the  office  by  the  field 
agent  first  appointed,  Mr.  J.  A.  Farley,  late  of  the  United 
States  Biological  Survey.  Mr.  Farley  brings  to  the  present 
work  technical  knowledge  of  great  value,  while  his  long 
experience  in  the  former  State  work  against  the  moths  has 
made  his  services  pai*ticularly  desirable. 

During  May  and  June  the  superintendent  held  conferences 
almost  nightly  with  city  and  town  boards,  explaining  to  them 
the  requirements  of  the  law  and  soliciting  their  co-operation 
in  suppressing  the  moth  pest. 


ThoasandB  of  gypsy  moth  oaterpUlarfl  olustered  at  base  of 
banded  tree.    Arlington,  June,  1606. 
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Plan  of  Work. 

It  was  apparent  that  the  work  must  progress  along  two 
lines :  first,  to  obtain  an  accurate  knowledge  of  the  extent  of 
the  infested  area ;  and  second,  to  organize  work  against  the 
moth  in  the  cities  and  towns  where  the  caterpillar  plague 
was  already  in  evidence.  Until  the  bounds  of  the  infested 
district  were  known,  and  a  general  idea  of  the  severity  of  the 
infestation  was  obtained,  no  final  apportionment  of  the  State 
appropriation  could  be  made.  On  the  other  hand,  the  need 
of  a  large  amount  of  immediate  work  was  obvious,  particu- 
larly in  the  badly  infested  central  cities  and  towns.  To  carry 
on  these  dual  lines  of  effort  the  territory  was  roughly  divided 
into  four  divisions,  each  being  placed  in  charge  of  a  field 
agent  who  had  had  large  experience  in  work  against  the  moth 
as  well  as  in  handling  men  and  in  dealing  with  the  public. 
Under  these  agents  were  placed  a  certain  number  of  trained 
inspectors,  whose  work  at  first  was  principally  that  of  ex- 
amining outlying  territory,  while  the  agents  devoted  their 
efforts  toward  organizing  municipal  operations  in  the  central 
region.  When  the  scouting  had  been  brought  to  a  close,  the 
operations  were  well  under  way  in  a  large  number  of  cities 
and  towns,  and  the  inspectors  were  then  detailed  to  follow 
up  this  local  work,  to  co-operate  with  the  local  superintend- 
ents, and,  when  necessary,  to  instruct  them  in  the  most 
efiicient  methods  of  combating  the  pests. 

In  selecting  employees  it  has  been  the  policy  of  the  super- 
intendent to  hire  only  men  of  experience  and  proved  ability 
in  the  work  against  the  moth  pests.  It  has  seemed  unwise 
to  employ  untrained  men  in  the  execution  of  this  law  so  long 
as  the  services  of  experienced  men  could  be  obtained.  This 
has  resulted  in  the  disappointment  of  a  great  many  applicants 
for  employment,  but  the  superintendent  has  felt  that  only 
by  insisting  on  the  highest  grade  of  efficient  service  could 
the  insects  be  brought  under  control. 

Mapping  the  Infested  TERRiroRY. 

The  problem  of  first  importance  was  to  determine  the 
extent  of  the  infested  territory.  As  is  well  known,  the  area 
occupied  by  the  gypsy  moth  in  1899  embraced  359  square 
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miles.  In  the  time  which  had  elapsed  between  the  cessation 
of  the  work  of  the  State  Board  of  Agriculture  and  the  be- 
ginning of  the  work  under  the  present  superintendent,  8 
additional  infested  municipalities  were  reported  from  various 
sources,  namely,  Billerica,  East  Bridgewater,  Framingham, 
Gloucester,  North  Andover,  North  Reading,  Scituate  and 
Weston.  This  added  to  the  known  infested  district  an  area 
of  191  square  miles,  making  a  total  of  550  square  miles. 

It  was  well  known  to  the  superintendent  that  a  large 
spreading  of  the  moth  had  occurred  from  the  badly  infested 
sections  lying  immediately  to  the  north  of  Boston.  The 
spreading  of  the  caterpillars  through  the  agencies  of  traffic 
is  a  well-established  fact.  It  was  impossible  to  ride  through 
Medford,  Maiden,  Saugus  or  Arlington  during  May  or  June 
of  1904  and  1905  without  becoming  covered  with  gypsy 
moth  caterpillars,  and  it  was  evident  that  a  large  spreading 
of  the  insect  had  taken  place.  To  determine  just  how  far 
the  moth  pest  had  spread,  and  to  ascertain  the  size  of  the 
problem  on  hand,  a  corps  of  about  10  trained  men  was 
organized  and  sent  out  into  the  regions  suspected  but  not 
known  to  be  infested,  to  the  north,  south  and  west  of  the 
moth-area  of  1899.  These  men  had  had  the  benefit  of  sev- 
eral years'  experience  in  gypsy  moth  work  for  the  Board  of 
Agriculture,  were  thoroughly  familiar  with  the  moth  and 
its  habits,  and  were  known  to  the  superintendent  to  be 
reliable  and  trustworthy.  After  the  territory  was  divided 
among  these  inspectors,  they  were  instructed  to  make  a 
diligent  search  for  the  moths,  and  after  finding  them  in 
any  city  or  town  to  spend  several  days  in  scouting  to  de- 
velop the  local  situation,  and  then  push  on  to  the  next 
town. 

The  result  of  this  examination  of  the  outlying  territory 
was  most  astonishing.  Town  after  town  in  all  directions 
was  found  infested,  and  not  until  fall  was  the  outer  edge  of 
the  infestation  reached.  This  border  line  comprises  Salis- 
bury, Amesbury,  Merrimac,  Haverhill,  Methuen,  Andover, 
Tewksbury,  Chelmsford,  Carlisle,  Acton,  Stow,  Hudson, 
Marlborough,  Southborough,  Hopkinton,  Ashland,  Sher- 
born,    Dover,   Westwood,    Norwood,    Canton,    Stoughton, 
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Brockton,  West  Bridgewater,  Bridgewater,  Middleborough, 
Lakeville,  Wareham  and  Plymouth. 

Outside  this  line  a  complete  belt  of  towns  has  been  scouted 
without  finding  the  gypsy  moth.  Briefly,  the  whole  of 
Essex  County,  over  one-half  of  Middlesex  County,  half  of 
Norfolk  County  and  practically  the  entire  county  of  Plym- 
outh were  found  to  be  infested.  As  against  359  square 
miles  of  territory  infested  in  1900,  we  now  have  a  total  of 
2,224  square  miles  occupied  by  the  gypsy  moth  in  varying 
numbers.  In  other  words,  the  territory  to-day  is  nearly 
six  times  as  great  as  when  the  work  of  the  State  Board  of 
Agriculture  was  abandoned.     (See  map.) 

Presented  in  tabular  form,  the  infested  district  by  periods 
is  given  below :  — 


Date. 


Nnmber  of  Cities 
and  Townt. 


Area  in  Sqiure 
HUet. 


1900, 
1905, 


359 
2,224 


The  present  infested  district  embraces  nearly  one-fourth 
of  the  entire  area  of  the  State.  While,  as  previously  stated, 
a  row  of  towns  along  the  outer  border  has  been  scouted 
without  finding  evidence  of  the  moth,  it  should  not  be  in- 
ferred that  the  insect  does  not  occur  in  these  towns  or  even 
in  places  farther  from  the  known  infested  district.  It  should 
be  remembered  that  a  scouting  of  a  week's  duration  in  the 
caterpillar  season  may  not  disclose  the  presence  of  the  moth 
when  it  is  in  small  numbers,  but  that  it  may  be  readily 
detected  later  after  its  buff  egg  clusters  have  been  laid  and 
are  revealed  by  the  falling  of  the  leaves.  The  fact  that  a 
summer  scouting  reveals  no  moths  is  at  best  but  negative 
evidence. 

The  infestations  found  varied  greatly  in  extent,  growing 
less  as  the  distance  from  the  central  infested  district  in- 
creased. The  section  south  of  Boston,  uninfested  in  1900 
and  now  completely  infested,   well   illustrates   this   point. 
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Quincy  and  Braintree  were  found  to  be  generally  infested ; 
and  in  Weymoath,  Hingham,  Cobasset  and  Hull  a  consider- 
able number  of  moths  were  found.  South  of  this  section  the 
infestations  diminished  in  size,  until  at  Lakeville,  Middle- 
borough  and  Wareham  only  a  few  specimens  of  the  insect 
were  discovered.  The  presence  of  the  moth,  even  in  small 
numbers,  in  these  outlying  districts  is  of  grave  significance, 
since  only  a  few  years  are  necessary  for  the  insect  to  become 
thoroughly  established  where  remedial  and  preventive  meas- 
ures are  not  diligently  employed. 

That  the  automobile  has  been  an  important  factor  in  the 
distribution  of  the  gypsy  moth  within  the  past  three  years 
does  not  admit  of  dispute.  It  was  impossible  to  ride  through 
the  infested  sections  immediately  to  the  north  of  Boston 
without  becoming  thoroughly  coated  with  caterpillars  dur- 
ing the  spring  months  of  1903,  1904  and  1905.  During  the 
current  year,  in  the  caterpillar  season,  the  superintendent 
had  occasion  to  keep  a  rough  record  of  the  number  of  gypsy 
moth  caterpillars  found  on  himself  and  vehicle  after  trips 
through  the  infested  district,  and  this  varied  from  3  to  129. 
Automobiles,  with  the  wide  surface  on  which  the  caterpillars 
may  rest,  will,  of  course,  intercept  more  of  these  as  they 
spin  down  than  a  carriage  or  other  vehicle.  Where  pleasure 
driving  or  teaming  is  limited  in  a  day's  trip  to  from  10  to  20 
miles,  the  automobile  in  the  same  time  passes  over  from  40 
to  100  miles.  It  is  of  great  significance  that  the  places  where 
automobi  lists  are  accustomed  to  stop  for  meals  or  supplies 
are  most  generally  infested  by  the  gypsy  moth.  Favorite 
trips  with  the  automobile  are  to  Gloucester,  Newburyport 
and  Plymouth.  All  these  places  are  now  known  to  be  in- 
fested by  the  gypsy  moth,  in  fact,  the  insects  occur  there 
in  much  greater  numbers  than  even  in  the  intervening  terri- 
tory. The  means  of  distribution  will  be  more  fully  treated 
in  another  place. 


C^ypsy  moth  infested  district  in  Massachusetts :  1000,  368  square 

miles ;   lOOS,  2,224  square  miles. 
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List  of  Towns 

• 

Abiogton. 

Acton. 

Amesburj. 

Andover. 

Arlington. 

Ashland. 

Avon. 

Barnstable. 

Bedford. 

Belmont. 

Beverly. 

Billerica. 

Boston. 

Bourne. 

Boxford. 

Brain  tree. 

Bridgewater. 

Brockton. 

Brookline. 

Burlington. 

Cambridge. 

Canton. 

Carlisle. 

Carver. 

Chelmsford. 

Chelsea. 

Cohasset. 

Concord. 

Danvers. 

Dedham. 

Dover. 

Duxbury. 

East  Bridgewater. 

Essex. 

Everett. 

Framingham. 

Georgetown. 

Gloucester. 

Groveland. 

Halifax. 

Hamilton. 

Hanover. 


and  Cities  infested 
Jan.  i,  1906. 

Hanson. 

Haverhill. 

Hingham. 

Holbrook. 

Hopkinton. 

Hudson. 

Hull. 

Hyde  Park. 

Ipswich. 

Kingston. 

Lakeville. 

Lawrence. 

Lexington. 

Lincoln. 

Lynn. 

Lynnfield. 

Maiden. 

Manchester. 

Marblehead. 

Marlborough. 

Marshfleld. 

Maynard. 

Medford. 

Melrose. 

Merrimac. 

Methuen. 

Middleborough. 

Middleton. 

Milton. 

Nahant. 

Natick. 

Needham. 

Newbury. 

Newburyport. 

Newton. 

North  Andover. 

North  Reading. 

Norwell. 

Norwood. 

Peabody. 

Pembroke. 

Plymouth. 


by  the  Gypsy  Moth, 

Plympton. 

Quincy. 

Randolph. 

Reading. 

Revere. 

Rockland. 

Rockport. 

Rowley. 

Salem. 

Salisbury. 

Sangus. 

Scituate. 

Sherbom. 

Somerville. 

Southborough. 

Stoneham. 

Stoughton. 

Stow. 

Sudbury. 

Swampscott. 

Tewksbury. 

Topsfield. 

Wakefield. 

Waltham. 

Wareham. 

Watertown. 

Way  land. 

Wellesley. 

Wenham. 

West  Bridgewater. 

West  Newbury. 

Weston. 

Westwood. 

Weymouth. 

Whitman. 

Wilmington. 

Winchester. 

Winthrop. 

Woburn. 

Yarmouth. 
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Moth  Colonies  outside  of  Massachusetts. 

• 

The  development  of  serious  infestations  of  the  moths  in 
neighboring  States  is  at  present  of  importance  to  the  work 
in  this  Commonwealth  only  so  far  as  the  danger  of  the  rein-> 
festation  of  our  cleared  towns  is  concerned.  That  such 
colonies  do  exist  outside  the  State  practically  confines  the 
policy  of  work  in  Massachusetts  to  suppression  only,  with- 
out attempt  to  reach  absolute  extermination.  In  fact,  the 
time  when  either  pest  could  have  been  exterminated  has 
long  since  passed.  The  superintendent  has  kept  in  touch 
with  the  developments  in  the  neighboring  States  through 
correspondence  with  experts  interested  in  the  matter,  and 
is  thus  enabled  to  present  a  brief  summary  of  the^conditions 

there  existing. 

Gypsy  Moth, 

At  Providence,  R.  I.,  there  now  exists  a  considerable, 
widely  diffused  gypsy  moth  colony  in  the  residential  section. 
Egg  clusters  are  common  in  street  trees  in  many  parts  of 
the  city,  and  as  a  result  there  has  been  and  will  continue 
to  be  a  continuous  scattering  of  caterpillars  by  means  of 
vehicles  —  a  scattering  which  will  increase  yearly  unless 
vigorous  action  is  taken  against  the  pest.  The  apathy  of 
the  authorities  who  should  deal  with  the  matter  is  regrettable. 
If  the  moth  is  neglected,  the  trees  of  Providence  will  soon 
suffer  severely,  while  it  is  quite  possible  that  from  this  large 
colony  a  part  of  the  southern  border  of  Massachusetts  now 
free  from  the  p«st  will  be  exposed  to  infestation. 

After  the  central  office  inspectors  had  located  the  gypsy 
moth  along  the  New  Hampshire  border,  from  Methuen  to 
Salisbury,  the  superintendent  communicated  with  State 
Entomologist  E.  D.  Sanderson  at  Durham,  N.  H.,  and 
suggested  that  the  insect  probably  occurred  in  that  State, 
and  that  it  would  be  most  desirable  to  have  an  examination 
made  there  by  a  trained  man.  At  Professor  Sanderson's 
request  Inspector  John  Sweeney  was  temporarily  released 
from  our  service,  and  in  a  few  weeks*  time  located  the  moth 
along  the  coast  line  from  Seabrook  to  Portsmouth  —  a 
notable  avenue  of  travel.  So  far  no  gypsy  moths  have  been 
found  in  Maine. 
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Brown-tail  Moth. 

A  single  finding  of  this  insect  has  been  reported  frona 
Providence.  Prof.  W.  E.  Britton  of  the  Connecticut  Experi- 
ment Station,  New  Haven,  states  that  to  his  knowledge  no 
findings  have  been  made  in  his  State. 

The  two  lower  tiers  of  counties  in  New  Hampshire  are 
generally  infested  with  the  brown-tail  moth,  and  Professor 
Sanderson  has  had  specimens  sent ,  him  from  the  White 
Mountain  region.  Notable  flights  of  the  moths  have  been 
observed  at  Nashua,  Concord  and  Portsmouth. 

In  Maine  Prof.  E.  D.  Hitchings,  State  Entomologist, 
Waterville,  has  found  the  pest  scattered  along  the  coast  in 
various  places.  Portland,  Rockland  and  Augusta  are  gen- 
erally infested,  while  sufficient  numbers  of  the  moths  have 
been  found  at  Bar  Harbor  to  warrant  local  work  against  the 
insect.  The  moth  has  also  been  reported  at  Eastport  and 
at  St.  John,  N.  B. 

In  eight  years'  time  this  strong-flying  insect  has  become 
disseminated  along  the  entire  eastern  seacoast  of  New  Eng- 
land and  westward  to  central  Massachusetts  and  southern 
New  Hampshire.  Even  Martha's  Vineyard  and  Nantucket 
have  not  escaped  its  visitation. 

Organization  of  Town  Work. 

The  moth  pest  had  made  itself  felt  so  severely  in  recent 
yeai*s  in  the  central  municipalities  that  some  of  them  already 
had  local  organizations  for  combating  it,  or  at  least  had 
made  an  attempt  to  destroy  the  nests  of  the  gypsy  and 
brown-tail  moths  on  street  and  park  trees.  In  other  towns 
and  cities,  village  improvement  societies,  women's  clubs  and 
similar  bodies  had  accomplished  a  great  amount  of  good, 
particularly  in  arousing  property  owners  to  the  importance 
and  necessity  of  destroying  the  moths,  but,  in  spite  of  all 
this  good  work,  there  were  throughout  the  district  most 
numerous  and  discouraging  examples  of  neglected  estates 
where  the  pests  swarmed  in  full  force. 

The  provision  of  the  necessary  funds  for  prosecuting  the 
work  was  early  urged  on  the  worst  afflicted  municipalities. 
It  was  found  that  in  many  cases  the  municipal  budget  had 
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already  been  made  up,  and  that,  despite  the  caterpillar 
nuisance,  it  was  difficult  to  secure  appropriations  in  season 
for  effective  work.  In  the  case  of  many  towns  a  special 
town  meeting  was  necessary,  and  all  these  delays  militated 
strongly  against  the  success  of  the  season's  efforts. 

An  additional  reason  for  delaying  local  appropriations  was 
found  in  the  fact  that  many  municipalities  had  already  made 
large  expenditures  before  the  passage  of  the  act  for  which 
no  reimbursement  could  be  obtained.  Thus  the  city  of 
Salem  spent  nearly  $8,000  during  the  winter  and  spring 
preceding  the  enactment  of  the  law,  while  Medford,  Somer- 
ville,  Cambridge  and  many  other  communities  had  already 
made  liberal  expenditures.  While  the  request  for  addi- 
tional large  appropriations  may  have  appeared  as  a  hardship 
to  some  communities,  it  should  be  borne  in  mind  that  the 
expenditures  previously  made  had  resulted  in  reducing  the 
amount  of  work  necessary  during  the  season  of  1905. 

In  some  cases  there  was  evident  a  marked  tendency  to 
delay  making  appropriations  and  in  a  few  a  strong  attempt 
to  bring  the  work  within  the  sphere  of  local  politics,  a  state 
of  affairs  which  seems  as  remarkable  as  it  is  unfortunate. 
The  problem  of  combating  the  two  moths  calls  for  the  best 
thought  and  the  heaitiest  co-operation  of  every  one  inter- 
ested in  preserving  our  trees  from  harm,  and  it  is  evident 
that  it  ought  to  be  treated  as  a  business  proposition,  pure 
and  simple,  without  reference  to  political  considerations  of 
any  kind.  The  cost  of  the  work  will  be  great,  even  with  a 
maximum  of  efficiency  and  the  utmost  economy.  While  the 
regrettable  conditions  mentioned  have  obtained  in  the  case 
of  a  few  municipalities,  the  response  from  the  cities  and 
towns  as  a  whole  has  been  most  hearty  and  encouraging. 
They  have  taken  a  broad  view  of  the  situation,  have  provided 
the  necessary  funds,  have  placed  competent  men  in  charge  of 
the  work  and  have  endeavored  to  prosecute  it  vigorously  and 
effectively.  In  many  places  citizens  having  large  business 
interests  have  gladly  taken  up  the  burden  of  directing  the 
work,  and  have  given  freely  of  their  time  and  often  of  their 
personal  funds  in  the  effort  to  suppress  the  moths.  Where 
public  service   can   command  the  well-trained  energies   of 
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such  citizens,  efficient  work  and  encouraging  results  must 
follow.  In  other  places  men  familiar  with  the  moths  have 
been  placed  in  direct  charge  of  field  operations,  and  have 
rendered  most  faithful  service.  It  has  been  most  helpful  and 
gratifying  to  the  superintendent  to  have,  almost  without  ex- 
ception, the  hearty  co-operation  of  this  corps  of  local  super- 
intendents, and  to  them  in  large  measure  is  due  the  credit 
for  the  results  so  far  obtained.  There  has  been  good  "  team 
work  "  all  along  the  line,  and  if  this  condition  can  continue 
and  the  necessary  funds  are  available,  success  in  the  end 
will  be  attained. 

With  the  assurance  of  systematic  work  throughout  the 
district,  and  that  no  town's  efi'oi'ts  should  suffer  from  the 
neglect  of  the  adjoining  municipalities,  the  appropriations 
were  as  a  whole  freely  made  and  the  work  inaugurated. 
At  the  present  writing  95  cities  and  towns  out  of  the  total  of 
124  infested  with  the  gypsy  moth  have  a  more  or  less  com- 
plete organization  for  combating  the  moths,  and  upward  of 
1,500  men  are  so  employed.  In  the  remaining  towns,  only 
scattering  nests  of  the  gypsy  moth  were  found  by  the  inspect- 
ors, and  but  little  work,  relatively  speaking,  will  be  required. 

As  soon  as  fall  work  was  well  under  way,  the  demands 
on  the  superintendent's  time,  both  in  field  and  office,  became 
greatly  increased.  Town  and  city  officials  in  large  numbers 
sought  the  office  for  advice,  while  special  problems  in  field 
work  needing  attention  constantly  presented  themselves. 
To  assist  in  attending  to  these  matters  promptly,  with  the 
approval  of  the  Governor,  Agent  Dexter  M.  Rogers  of  the 
eastern  division  was  transferred  to  the  office  as  assistant 
superintendent,  where  his  experience  and  knowledge  of  the 
work  have  been  most  helpful. 

It  is  always  a  pleasant  duty  to  acknowledge  help  received 
from  others.  The  superintendent  has  sought  freely  the 
advice  of  the  Attorney-General,  the  Auditor  of  the  Com- 
monwealth and  the  secretary  of  the  Board  of  Agriculture, 
and  in  every  case  their  counsel  and  assistance  have  been  as 
freely  given.  The  suggestions  of  the  officials  and  several 
members  of  the  Massachusetts  Association  for  the  Suppres- 
sion of  the  Gypsy  and  Brown-tail  Moths  have  been  par- 
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ticalarly  helpful.  Finally,  the  superintendent  is  glad  to 
acknowledge  his  obligation  to  field  agents  F.  A.  Bates,  J. 
W.  Enwright,  C.  W.  Minott  and  L.  H.  Worthley,  in  charge 
of  the  four  divisions,  men  who  have  brought  to  this  work 
a  thorough  training  and  well-ripened  judgment,  and  who 
have  been  at  all  times  closely  in  touch  with  the  field  opera- 
tions. The  superintendent's  thanks  are  also  due  to  the 
local  superintendents  of  the  various  cities  and  towns,  and 
to  the  inspectors  employed  by  the  central  office,  for  hearty 
co-operation  and  faithful  service. 

Policy  of  Work  against  Each  Species  of  Moth. 

As  soon  as  the  size  of  the  gypsy  moth  infested  area  was 
determined,  it  became  necessary  to  decide  on  the  course  to 
follow  with  reference  to  each  species  of  moth.  The  gypsy 
moth  had  been  found  from  the  New  Hampshire  line  to  Buz- 
zard's Bay  and  westward  to  Marlborough.  Outside  the 
State  it  was  known  to  exist  at  Providence,  R.  I.,  and  to  lie 
scattered  along  the  New  Hampshire  seacoast  to  Portsmouth. 
The  brown-tail  moth  had  been  reported  at  Amherst,  and  was 
known  to  occur  at  Fitchburg  and  Worcester.  It  extended 
south  to  Cape  Cod  and  north  throughout  southern  New  Hamp- 
shire and  along  the  Maine  coast  to  Eastport,  thus  having  a 
much  wider  distribution  than  the  gypsy  moth.  Since  the 
funds  available  were  wholly  insufficient  to  cope  with  both 
pests,  it  was  decided  to  adopt  the  policy  of  suppressing  the 
gypsy  moth  so  far  as  possible  wherever  it  occurred,  and  to 
confine  work  against  the  brown-tail  moth  to  clearing  street 
trees  and  trees  around  or  near  residences.  The  following 
reasons  governed  the  decision  :  — 

1.  The  gypsy  moth  spreads  slowly,  almost  entirely  by  the 
agencies  of  traffic.     The  female  moth  does  not  fly. 

The  brown-tail  moth  is  a  strong  flyer  and  is  borne  by  the 
wind  for  manv  miles. 

2.  The  gypsy  moth  is  a  serious  pest  of  all  trees,  both 
deciduous  and  coniferous,  and  attacks  all  shrubs  and  some- 
times even  crops. 

The  brown-tail  moth  attacks  deciduous  trees,  and  is  mainly 
a  peat  of  fruit  trees  and  oaks. 
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3.  The  gypsy  moth  is  often  hard  to  find,  even  when  abun- 
dant, and  its  treatment  calls  for  a  high  degree  of  skill  as  well 
as  a  liberal  outlay  of  money. 

The  brown-tail  moth  is  easily  found  in  winter  when  its 
webs  are  prominent  at  the  tips  of  twigs.  Its  destruction  is 
relatively  inexpensive  and  calls  for  no  particular  skill. 

4.  But  few  gypsy  moths  are  likely  to  reach  Massachusetts 
from  the  small  colonies  outside  the  State. 

A  strong  northerly  wind  during  the  flying  season  would 
blow  into  Massachusetts  multitudes  of  brown-tail  moths  from 
the  now  badly  infested  New  Hampshire  border  and  from 
southwestern  Maine. 

The  facts  being  as  above  stated,  it  seemed  to  the  superin- 
tendent unwise  to  authorize  large  expenditures  of  money  in 
combating  the  brown-tail  moth  in  woodlands,  while  in  the 
case  of  the  slow-spreading  and  more  dangerous  gypsy  moth 
it  was  obvious  that  every  possible  effort  should  be  made  to 
stamp  it  out  wherever  it  occurred.  It  was  therefore  decided 
to  urge  upon  the  local  superintendents  of  work  the  necessity 
of  destroying  the  brown-tail  moth  on  street  trees,  and  of 
insisting  that  every  property  owner  destroy  the  pest  on  his 
house  lot  and  in  his  orchard,  should  he  have  one.  In  this 
way  the  street  trees  are  protected  from  injury  by  the  cater- 
pillars, and  the  danger  from  caterpillar  poisoning,  at  least 
from  this  source,  is  done  away  with  for  next  season.  This, 
it  seemed,  was  all  that  could  be  done  against  the  brown-tail 
moth. 

With  the  gypsy  moth  it  was  decided  to  follow  practically 
the  same  lines  with  regard  to  shade  trees  and  private  estates, 
and,  in  addition,  to  make  a  special  effort  to  protect  all  road- 
side trees,  whether  in  the  centres  of  population  or  in  the 
outlying  country.  The  matter  of  prime  importance  in  con- 
nection with  the  gypsy  moth  is  to  prevent  its  farther  spread 
as  the  result  of  the  dropping  of  caterpillars  on  vehicles.  So 
long  as  the  street  trees  in  our  badly  infested  cities  and  towns 
remain  infested  by  the  insect,  just  so  long  will  the  cater- 
pillars spin  down  in  May  and  June  and  be  carried  long 
distances  by  the  agencies  of  tralflSc  over  the  road.  It  is 
imperative,  therefore,  that  street  trees  and  roadsides  most 
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frequented  for  travel  shall  be  kept  free  from  the  moth  pest, 
and  this  has  been  the  first  effort  of  the  present  administra- 
tion. In  the  central  infested  cities  and  towns  a  strong  effort 
has  been  made  to  clear  the  street  trees  of  the  gypsy  moth 
egg  clusters,  and  in  outlying  districts  wherever  infestations 
occurred  by  roadsides  the  brush  has  been  cut  and  burned  and 
the  trees  remaining  thoroughly  treated.  So  long  as  roadside 
brush  remains  infested  by  the  gypsy  moth,  just  so  long  will 
it  I)e  practically  impossible  to  keep  the  street  trees  free  from 
these  insects.  The  superintendent  regrets  that  in  carrying 
out  this  work  it  will  be  necessary  to  sacrifice  for  a  time 
a  considerable  amount  of  roadside  shrubbery,  yet  if  this 
shrubbery  is  left  in  its  present  infested  condition  it  will  be 
killed  in  a  few  years  by  the  moths.  By  cutting  and  burn- 
ing it  now,  the  shade  trees  will  be  protected,  their  continued 
infestation  prevented  and  the  moth  pest  destroyed.  After 
these  roadsides  become  free  from  the  moth,  nature  in  a  few 
years  will  restore  them  to  their  former  condition. 

Many  cases  have  arisen  where  badly  infested  woodland 
adjoins  roadsides,  and  in  the  spring  months  yields  large 
swurms  of  caterpillars  to  be  carried  away  by  every  {mssing 
vehicle.  In  such  cases  an  effoi-t  has  been  made  to  thin  out 
such  woodland  and  treat  the  moth  nests  along  the  road 
borders  so  as  to  establish  a  zone  of  safety  from  50  to  100 
feet  wide,  and  thus  do  away  with  farther  scattering  of  the 
insect.  In  the  town  of  Saugus,  for  example,  several  wood- 
land colonies  abut  on  the  public  highways.  From  trees 
which  overhang  the  road  the  caterpillars  drop  on  passincr 
vehicles.  It  is  practically  impossible  to  keep  the  central 
residential  districts  of  Saugus  free  from  the  moth  while 
these  colonies  exist,  to  say  nothing  of  the  adjoining  towns 
of  Wakefield,  Lynnfield,  Lynn,  Revere,  Maiden  and  Mel- 
rose. In  the  case  of  these  woodland  colonies  we  have 
deemed  it  advisable  to  establish  protective  belts  as  above 
mentioned  without  reference  to  the  action  of  the  owners 
of  the  infested  estates,  who  later  on  will  be  called  upon 
to  carry  out  the  provisions  of  the  act  on  the  remaining 
untreated  property. 

The  act  under  which  work  against  the  moth  pests  is  be- 
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ing  conducted  requires  the  superintendent  to  <'  separate,  so 
far  as  is  practicable,  the  expenditures  on  work  against  the 
gypsy  moth  and  those  on  work  against  the  brown-tail  moth 
in  each  city  and  town."  Since  the  law  does  not  give  the 
superintendent  control  over  the  form  in  which  reports  from 
cities  and  towns  shall  be  rendered,  it  has  l>een  impossible  to 
make  such  division  of  expenditures.  Repeated  letters  have 
been  sent  to  city  and  town  treasurers  and  to  the  local  super- 
intendents in  charge  of  the  work,  but  it  has  been  practically 
impossible  to  obtain  the  information  desired. 

Financial  Statement. 

The  law  requires  the  superintendent  to  present  his  annual 
report  "on  or  before  the  third  Wednesday  in  January  of 
each  year.**  It  has  been  impossible  to  obtain  from  several 
cities  and  towns  the  complete  record  of  their  expenses  under 
the  act.  The  following  report  includes  the  records  of  the 
expenditures  for  work  performed  previous  to  Jan.  1,  1906. 
The  balance  of  the  appropriation  is  apparent  rather  than 
real,  and  will  be  practically  expended  during  the  month  of 
January  in  additional  reimbursements  to  those  towns  whose 
records  as  yet  are  incomplete. 


Appropriation  May  8, 1905,  . 

Office  expenses :  — 
Management, . 
Salaries  of  clerks,  . 
Rent, 

Stationery  and  postage, 
Printing, 

Supplies,  fnrnitare,  etc , 
Expert  advice. 
Sundries, 

Field  expenses :  — 
Wages  of  employees. 
Travelling   expenses    (t 

employees),     . 
Supplies, 
Reimbursement  to  cities  and  towns. 
Sundries, 

Balance  Jan.  1,  1906, 


176,000  00 


superintendent 


and 


13,125  00 
1,292  00 
516  67 
918  84 
951  91 
545  80 
167  85 
775  86 

9,130  24 

2,544  44 

149  46 

40,250  08 

113  50 


60,475  65 


114,624  35 
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Parasite  Apprcprtation. 

The  various  expenses  incurred  in  the  work  of  importing 
and  studying  parasites  of  the  gypsy  and  brown-tail  moths 
are  given  below  :  — 

Appropriation  May  8, 1905, flO.OOO  00 

Services  of  experts  and  collectors,  $862  88 

Wages  of  employees, 746  39 

Travelling  expenses, 116  08 

Rent, 85  00 

Supplies, 122  26 

Stationery  and  postage,         ....  18  04 

Sundries, 170  45 

2,105  09 

Balance  Jan.  1, 1906, VJ^^  91 

The  total  amount  spent  in  the  22  cities  and  towns  receiv- 
ing reimbursement  to  the  amount  of  $40,250.08  may  be 
distributed  as  follows :  — 

Total  amount  spent, 176311  76 

Pay-rolls, f65,944  08 

Trayelling  expenses, 490  65 

Supplies, 8,666  87 

Sundries, 1,020  42 

Stationery  and  postage,         ....  483  87 

Printing, 185  47 

Rent, 82  00 

176311  76 

As  in  the  case  of  the  central  office ,  many  expenses  have 
been  incurred  this  year  by  cities  and  towns  which  will  not 
be  duplicated  in  succeeding  years.  The  items  of  "sup- 
plies'*  and  "sundries"  represent  chiefly  the  investment  in 
the  necessary  apparatus  for  conducting  the  work.  Ladders, 
pruners,  axes,  spraying  outfits,  etc.,  have  been  required,  and 
these  supplies,  even  after  a  proper  allowance  for  deprecia- 
tion, will  be  available  for  use  for  several  years  to  come. 

Condition  of  the  Infested  District. 

In  describing  the  infested  district,  a  natural  division  in- 
cludes the  central  and  the  outer  towns  and  cities.  By  the 
**  central  towns"  are  meant  those  comprising  the  centre  of 
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infestation,  and  naturally  the  ones  most  thoroughly  infested 
by  the  gypsy  and  brown-tail  moths.  The  term  **  outer 
towns"  includes  those  lying  outside  of  this  central  badly 
infested  district. 

The  degree  of  infestation  varies  in  these  latter  towns  from 
those  which  are  generally  infested  lying  on  the  border  of  the 
central  district  to  the  outer  towns,  such  as  Carlisle,  South- 
borough,  Hopkinton,  Stoughton,  etc.,  where  only  a  few 
gypsy  moth  nests  have  been  found.  In  each  case  the  report 
is  based  upon  an  examination  by  an  inspector  from  this  office, 
supplemented  by  data  furnished  by  the  local  superintendent. 

The  annual  initial  expenditure  required  to  insure  reim- 
bursement by  the  State,  both  in  1905  and  1906,  is  given  in 
the  case  of  each  municipality. 

Central  Towns, 
Arlington. 

Waltbk  R.  Gaswbll,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,                .        .  f  1,978  25 

1906,  amount  required  before  reimbursement,  .  .  3,956  49 
1905,  amount  expended  in  worlc  against  moths,  .  10,484  57 
1905,  amount  of  State  reimbursement, 

This  town  is  now  as  seriously  infested  as  any  in  the  dis- 
trict. The  gypsy  and  brown-tail  moths  can  be  found  through 
practically  the  entire  area,  while  the  woodland  colonies  are 
of  notable  size  and  importance.  A  great  deal  of  good  work 
has  been  done  here  by  the  local  authorities  in  past  years, 
but,  in  spite  of  this,  the  moths  have  gained  rapidly  in  num- 
ber. Spraying  operations  were  carried  on  by  the  tree  warden 
in  certain  badly  infested  sections,  and  early  in  July  the  pres- 
ent local  superintendent  was  appointed,  since  which  time  the 
work  has  been  pushed  vigorously  and  in  a  very  satisfac- 
tory manner.  The  trees  on  the  main  streets  were  burlapped 
and  attended,  and  a  large  amount  of  clearing  has  been  done 
in  the  Menotomy  Rocks  Park.  The  brush  has  been  cleared 
from  the  infested  roadsides  and  the  street  trees  throughout 
the  town  have  been  cleaned  of  both  species  of  the  moths. 

The  town  officials  and  leading  property  owners  have  shown 
a  strong  desire  to  co-operate  with  the  local  work  in  every 
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way.  The  town  has  already  made  a  liberal  provision  for 
the  work  in  1906,  which  will  include  a  campaign  of  burlap- 
ping)  spraying,  banding  and  fall  cleaning.  From  the  large 
amount  of  traffic  which  finds  its  way  through  Arlington  the 
condition  of  the  town  is  of  serious  importance  to  the  sur- 
rounding country,  and  every  effort  will  be  made  to  bring  the 
pests  under  control  here  at  the  earliest  possible  moment. 

Belmont. 

F.  D.  Ghaht,  Local  Siq)erintendent. 

1905,  amount  required  before  reimbursement,                       .  $1,105  SI 

1906,  amount  required  before  reimbaraement,  .  .  .  2,210  49 
1905,  amount  expended  in  work  against  moths,  .  .  4,396  51 
1905,  amount  of  State  reimbursement, 8,291  80 

While  much  good  work  has  been  done  on  private  estates 
and  on  town  trees  in  recent  years,  the  woodland  colonies 
in  Belmont  have  increased  to  formidable  proportions.  The 
work  of  the  past  season  has  been  handled  by  a  contractor, 
And  has  consisted  of  spraying,  burlapping,  fall  cleaning  of 
trees  and  cutting  brush  along  infested  roadsides  and  on  other 
town  property.  Aside  from  the  woodland  colonies  this  town 
is  now  in  condition  where  thorough-going  measures  can  be 
employed  to  great  advantage.  It  is  hoped  that  at  least  a 
part  of  the  infested  woodlands  may  receive  attention  before 
next  spring. 

There  has  been  in  evidence  a  very  general  desire  on  the 
part  of  the  citizens  to  co-operate  with  the  town  officials  in 
clearing  the  moths  from  their  own  estates. 

Beverly. 
Frank  W.  Hahhokd,  Local  Svperintendent, 

1905,  amount  required  before  reimbursement,        .        .        .  |2,500  00 

1906,  amount  required  before  reimbursement,  .  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  estimated,  .  8,500  00 
1905,  amount  of  State  reimbursement,    .....  -. 

Beverly  is  generally  infested  by  the  gypsy  moth,  in  spite 
of  the  good  work  done  by  the  local  improvement  association 
and  numerous  public-spirited  individuals.  The  city  is  much 
in  favor  as  a  summer  resort,  and  there  is  a  great  amount  of 
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pleasure  driviDg  through  it  in  the  caterpillar  season.  The 
work  on  street  trees  has  been  prosecuted  with  vigor,  and  at 
the  present  writing  about  three-fourths  of  them  have  been 
cleared  of  both  species  of  moths.  In  badly  infested  sections 
the  roadside  brush  has  been  cut  and  the  trees  put  in  con- 
dition for  burlapping  next  season.  The  most  disquieting 
feature  in  the  situation  is  the  general  infestation  of  the  wood- 
land. There  is  in  this  city  a  large  area  of  fine  woodland  in 
which  there  are  many  old-growth  trees.  Since  the  gypsy 
moth  has  now  established  itself  so  generally  in  the  wood- 
land, a  great  deal  of  thorough  work  will  be  necessary  to  keep 
it  under  control.  The  work  of  next  season  should  include 
burlapping  the  street  trees  of  the  entire  city  and  spraying 
in  the  badly  infested  sections. 

The  people  of  Beverly  have  shown  a  most  commendable 
public  spirit  and  have  co-operated  fully  with  the  State  super- 
intendent.   • 

Boston. 

Wii<iiXAK  DooGUB  and  J.  A.  Psttigrbw,  Local  Superintendents, 

1905.  amount  required  before  reimbursement,        .        •        .  $2,500  00 

1906,  amount  required  before  reimbursement,  .  .  .  6,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  .  4,798  56 
1905,  amount  of  State  reimbursement, 

In  the  city  of  Boston  the  work  of  caring  for  the  trees  on 
streets  and  in  the  Public  Garden,  Common  and  public 
squares  has  been  carried  on  by  Superintendent  of  Public 
Grounds  William  Doogue,- while  the  parks  and  boulevards 
have  received  the  attention  of  Superintendent  of  Parks  J. 
A.  Pettigrew.  The  entire  city  may  be  said  to  be  generally 
infested  by  both  gypsy  and  brown-tail  moths,  the  gypsy 
moth  colonies  at  East  Boston  being  of  dangerous  size.  In 
the  old  gypsy  moth  colonies  at  Sargent  Street,  Dorchester, 
and  Franklin  Park,  which  were  so  thoroughly  treated  by  the 
employees  of  the  State  Board  of  Agriculture,  but  few  moths 
have  been  found.  In  recent  years  a  great  deal  of  work 
against  the  moths  has  been  done  by  the  city  authorities,  and, 
to  some  extent,  by  owners  of  private  estates ;  but  so  many 
estates  have  been  neglected  that  the  insects  have  become 
thoroughly  established  and  widely  scattered.     The  Fenway, 
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with  its  great  masses  of  beautiful  shrubbery,  is  badly  in- 
fested with  the  gypsy  moth  and  should  be  sprayed  next 
season.  At  East  Boston  and  Orient  Heights  the  situation 
is  even  more  serious.  Unless  very  thorough  work  is  done 
here  before  the  hatching  period,  a  great  deal  of  damage  will 
be  caused  by  the  gypsy  moth  caterpillars.  Throughout  the 
entire  city  the  brown-tail  moth  is  present  in  large  numbers. 
The  principal  danger  in  the  situation  in  Boston  is  the 
general  infestation  of  private  estates,  and  the  apathy  both  of 
resident  and  non-resident  property  owners.  A  vigorous  en- 
forcement of  the  law  will  be  necessary  in  order  to  keep  the 
moths  under  control.  So  long  as  the  private  estates  remain 
badly  infested,  so  long  will  the  eflScient  work  of  the  city 
departments  be  undone  each  year,  with  consequent  increas- 
ing expense  to  the  taxpayers.  If  the  moths  are  to  be  con- 
trolled in  Boston,  it  is  absolutely  necessary  not  only  that 
the  law  be  vigorously  enforced  against  owners  of  neglected 
estates,  but  also  that  next  season  a  large  amount  of  bur- 
lapping  and  spraying  be  done.  A  thorough  inspection  of 
the  city  is  now  in  progress,  and  will  be  completed  before  the 
caterpillar  season  of  next  year. 

Brookline. 

UsiP  PxRBiN,  IjOcoI  Superintendent. 

1905,  amount  required  before  reimbursemeDt,        .        .        .  $2,500  00 

1906,  amount  required  before  reimbursement,  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  919  48 
1905,  amount  of  State  reimbursement, 

Brookline  is  now  generally  infested  by  both  species  of 
moths,  but,  thanks  to  the  efficient  work  done  in  recent  years 
by  the  local  authorities  and  by  private  citizens,  the  insects 
have  been  kept  well  under  control. 

The  citizens  have  shown  a  most  gratifying  disposition  to 
spare  no  effort  to  suppress  the  moths,  and  as  a  result  no 
serious  damage  by  them  has  taken  place.  Since  the  egg- 
laying  season  a  considerable  gang  of  men  has  been  employed 
in  clearing  the  street  trees  of  the  gypsy  moth,  and  at  the 
present  time  work  against  the  brown-tail  moth  is  also  under 
way.  A  considerable  amount  of  burlapping  will  be  neces- 
sary here  next  season. 
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BCRLINGTOK. 

Waltsb  W.  SKBiiTOR,  Locol  SvpeHfUeTident. 

1905,  amount  required  before  reimbursement,  |114  49 

1906,  amount  required  before  reimbursement,  228  98 
1906,  amount  expended  in  work  against  moths,  .  1,628  14 
1905,  amount  of  State  reimbursement, 1,513  65 

Burlington  may  now  be  placed  in  the  same  category  with 
the  towns  of  the  central  infested  district.  In  the  southern 
part  of  the  town  remarkably  large  gypsy  moth  colonies  exist 
in  woodlands,  and  numerous  estates  are  very  badly  infested. 
In  one  section  the  gypsy  moth  caterpillars  stripped  in  the 
summer  of  1905  some  20  acres  of  woodland,  and  street  trees, 
orchards  and  even  garden  produce  were  injured  and  in  some 
cases  destroyed  by  them. 

The  local  work  against  the  moths  is  well  organized  and  is 
being  carried  out  in  a  satisfactory  manner.  The  town  oflS- 
cials  and  citizens  generally  have  supported  the  efforts  of  the 
local  superintendent,  and  satisfactory  results  should  be  in 
evidence  next  season  when  a  considerable  amount  of  bur- 
lapping,  spraying  and  burning  out  of  infested  roadsides  will 
be  necessary.  The  brown-tail  moth  is  generally  distributed 
throughout  the  town  and  but  little  has  yet  been  done  against 
this  insect. 

The  principal  operations  to  date  in  Burlington  have  been 
on  the  large  woodland  colony  in  the  southern  part  of  the 
town  where  the  orchards  and  wood  lot  have  been  thoroughly  ^ 
cleared  of  gypsy  moth  egg  clusters  up  to  the  probable  snow 
line.  The  underbrush,  decayed  trees,  etc.,  have  been  re- 
moved, and  the  work  of  destroying  the  remainder  of  the 
nests  is  now  under  way.  In  the  vicinity  of  this  colony  the 
infested  roadsides  have  also  been  cleared  of  the  brush  and 
put  in  proper  condition  for  burlapping. 

Cambridge. 
Jahbs  a.  Montgovxbt,  LoccU  Superintendent. 

1905,  amount  required  before  reimbursement,  •  •  •  f  2,500  00 

1906,  amount  required  before  reimbursement,  •  •  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  •  •  6,900  63 
1905,  amount  of  State  reimbursement,    .        .  .  •  - 
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Since  the  cessation  of  the  former  State  work  this  city  has 
made  liberal  expenditures  in  an  effort  to  control  both  species 
of  the  moths.  From  the  facts  that  several  electric  car  lines 
centre  here,  and  that  an  immense  amount  of  travel  reaches 
Cambridge  during  the  caterpillar  season,  the  city  is  pecul- 
iarly exposed  to  infestation  from  outside  sources.  A  fairly 
thorough  inspection  shows  the  gypsy  moth  scattered  through- 
out the  entire  city,  while  important  colonies  exist  in  the 
section  west  of  Harvard  Square.  A  considerable  amount  of 
spraying  was  done  here  during  the  caterpillar  season  with 
good  results,  and  at  this  writing  the  gypsy  and  brown-tail 
moth  nests  have  been  destroyed  on  the  street  trees  practi- 
cally throughout  the  entire  city.  About  60  men  are  now 
engaged  in  enforcing  the  law  by  clearing  the  moths  from 
private  estates. 

The  work  in  Cambridge  has  been  carried  on  in  a  satis- 
factory manner,  but  much  remains  to  be  done  during  the 
coming  season.  The  trees  throughout  the  entire  city  should 
be  burlapped  and  carefully  attended,  while  spraying  will  be 
necessary  in  the  worst  infested  sections.  If  the  local  authori- 
ties continue  to  co-operate  as  freely  with  the  State  superin- 
tendent in  the  future  as  they  have  in  the  past,  there  should 
be  no  unusual  difficulties  in  controlling  the  moth  pests  in 
this  city. 

Chelsea. 

Alfrbd  L.  Maggi,  Local  Superintendent. 

1905,  amount  required  before  reimbursemeDt,        .  .  13,500  00 

1906,  amount  required  before  reimbursement,  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  1,806  59 
1905,  amount  of  State  reimbursement, - 

In  Chelsea  during  the  caterpillar  season  spraying  was 
carried  out  in  certain  sections  infested  by  the  gypsy  moth. 
The  fall  examination  shows  the  city  to  be  generally  infested 
with  both  brown-tail  and  gypsy  moths.  In  the  sections 
near  the  Everett  and  Revere  lines  the  gypsy  moth  occurs  in 
large  numbers.  On  Garden  and  Parker  streets  and  in  the 
Union  Park  section  also  numerous  gypsy  moth  nests  were 
found..  Chelsea  is  fortunate,  from  the  standpoint  of  our 
work,  in  possessing  no  woodland. 
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The  local  work  has  been  well  supported  by  the  city  authori- 
ties and  has  been  carried  out  in  a  very  efficient  manner.  At 
the  present  time  about  two-thirds  of  the  trees  on  public 
streets  have  been  cleared  of  the  gypsy  moth,  and  the  brown- 
tail  moth  nests  will  have  attention  during  January  and 
February,  1906. 

Danvers. 

Thomas  B.  Tinslbt,  Local  Superintendent, 

1905,  amouDt  required  before  reimbursement,                       .  1^,069  76 

1906,  amount  required  before  reimbursement,  .  .  '  .  2,139  51 
1905,  amount  expended  in  work  against  moths,  .  .  .  2,24S  60 
1905,  amount  of  State  reimbursement, 1,178  85 

Danvers  belongs  in  the  generally  infested  class  of  towns. 
The  gypsy  moth  is  found  in  varying  numbers  throughout  the 
entire  town,  and  large  colonies  exist  in  Danversport  and  on 
Burley  Street  near  the  Wenham  line.  The  residential  sec- 
tion is  generally  infested.  This  district  was  burlapped  and 
looked  after  with  good  results  during  the  caterpillar  season. 
About  three-fourths  of  the  street  trees  have  been  cleared  of 
both  brown-tail  and  gypsy  moths,  and  the  work  is  being 
prosecuted  in  a  satisfactory  manner.  In  certain  seriously 
infested  sections  the  roadside  brush  has  been  cut,  but  more 
of  this  work  will  be  necessary  before  the  gypsy  moth  can  be 
brought  under  control.  Owing  to  the  general  infestation 
of  the  town  by  both  insects  a  large  amount  of  work  will  be 
necessary  here  the  coming  year.  The  street  trees  should 
be  burlapped,  and  a  considerable  amount  of  spraying  will  be 
necessary  in  the  badly  infested  sections. 

Essex. 
T.  B.  FuLLBB,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  t209  80 

1906,  amount  required  before  reimbursement,  ....  419  61 
1905,  amount  expended  in  work  against  moths,  .  .  •  773  15 
1905,  amount  of  State  reimbursement, 

Essex  is  generally  infested  by  the  gypsy  moth,  egg  clus- 
ters having  been  found  on  nearly  every  estate  so  far  exam- 
ined. Between  this  town  and  Manchester  there  is  a  large 
wooded  area  containing  a  great  deal  of  valuable  pine  timber. 
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In  this  section,  so  far  as  our  inspections  have  gone,  scattered 
egg  clusters  have  been  found.  The  local  superintendent  has 
taken  much  interest  in  prosecuting  the  work,  and  has  thinned 
out  in  an  excellent  manner  the  badly  infested  roadsides,  and 
has  destroyed  the  gypsy  and  brown-tail  moth  nests  on  the 
street  trees  over  nearly  the  entire  town.  The  trees  in 
the  sections  infested  with  the  gypsy  moth  should  be  bur- 
lapped  and  receive  careful  attention  next  season.  If  this 
work  is  properly  carried  out,  the  gypsy  moth  should  be 
brought  under  control  at  the  close  of  the  season.  The  brown- 
tail  moth  in  this  town  is  much  less  abundant  than  in  some 
other  Essex  County  towns. 

Everett. 
William  Kbhnb&lt,  Local  Superintendent. 

1905,  amoaDt  required  before  reimbursement,        .        .        .  t2«500  00 

1906,  amount  required  before  reimbursement,  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  .  490  80 
1905,  amount  of  State  reimbursement, - 

A  general  inspection  of  Everett  during  the  caterpillar 
season  showed  the  g}'psy  moth  to  exist  in  considerable 
numbers  over  the  entire  city.  The  matter  was  brought  to 
the  attention  of  the  city  authorities,  but  there  was  an  unfor- 
tunate delay  in  appropriating  money  and  commencing  the 
work.  Finally,  about  December  1,  the  city  work  was  or- 
ganized and  operations  were  begun  in  the  Mount  Washington 
district.  At  the  present  writing  about  one-third  of  the  street 
trees  have  been  cleared  of  both  species  of  moths. 

The  excellent  work  done  in  the  Woodlawn  Cemetery  by 
the  authorities  in  charge  is  worthy  of  particular  mention. 
This  work  has  not  only  protected  the  beautiful  grove  of  trees 
existing  there,  but  also,  to  a  considerable  extent,  has  pre- 
vented the  spreading  of  the  moths  outward  into  adjoining 
territory. 

The  brown-tail  moth  is  present  over  the  entire  city,  being 
most  numerous  on  private  estates.  It  is  expected  that  the 
work  on  street  trees  will  be  completed  by  February  1,  when 
the  enforcement  of  the  law  on  private  estates  will  have  atten- 
tion.    The  operations  of  next  season  should  include  a  liberal 
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campaign  of  burlapping,  spraying  and  fall  cleaning  of  the 
trees.  If  this  can  be  done,  there  are  no  particular  difficulties 
in  the  way  of  controlling  the  gypsy  moth  in  Everett. 

Gloucester. 

W.  D.  Corliss,  Local  Superintendent. 

1905,  amoant  reqaired  before  reimbursement,        .                .  92,500  00 

1906,  amount  required  before  reimbursement,  •  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  ,  2,171  82 
1905,  amount  of  State  reimbursement, 

Gloucester  has  been  thoroughly  scouted  by  Inspector  C. 
E.  Merrill,  who  found  the  gypsy  moth  scattered  throughout 
the  entire  city.  The  woodland  is  generally  infested,  and  a 
great  deal  of  careful  work  will  be  required  to  control  the 
moth  there.  The  residential  section  also  is  generally  in- 
fested. Owing  to  the  immense  amount  of  summer  travel 
between  Gloucester  and  the  surrounding  country  there  is 
great  danger  of  distribution  of  the  moth  from  the  city. 

The  city  work  against  both  brown-tail  and  gypsy  moths 
began  October  28  and  has  been  carried  on  in  a  very  satisfac- 
tory manner.  At  this  writing  practically  all  the  trees  on 
streets  and  public  grounds  have  been  cleared  of  both  species. 
It  is  important  that  the  trees  throughout  the  entire  city  be 
burlapped  another  season  in  order  to  bring  the  gypsy  moth 
under  control  at  the  earliest  possible  moment.  The  resi- 
dential parts  of  the  city  are  thoroughly  infested  with  the 
brown-tail  moth,  and  some  spraying  against  the  pest  may  be 
required  next  summer. 

Lexingjon. 

Go&NBLms  Wbllingtok,  Local  Si^erintendent. 

1905,  amount  required  before  reimbursement,        .        .        .  $1,165  46 

1906,  amount  required  before  reimbursement,  .  .  .  2,SS0  92 
1905,  amount  expended  in  work  against  moths,  .  8,990  52 
1905,  amount  of  State  reimbursement, 2,825  06 

Lexington  is  generally  and  thoroughly  infested  by  both 
species  of  moths,  but  in  recent  years  has  had  the  advantage 
of  a  great,  deal  of  work  on  the  part  of  the  tree  warden  and 
his  assistants.  The  residential  section  is  infested  by  the 
gypsy  moth  in  scattering  numbers,  while  certain  woodland 
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colonies  have  reached  formidable  proportions.  Daring  the 
summer  the  trees  along  the  main  streets  were  burlapped, 
and  a  limited  amount  of  spraying  was  done.  Throughout 
the  southern  half  of  the  town  the  roadside  brush  has  been  cut 
and  the  work  of  clearing  the  street  trees  of  the  moth  pests  is 
under  way. 

The  town  officials  have  supported  the  work  in  a  very  sat- 
isfactory manner  and  the  actual  field  operations  have  been 
thoroughly  and  economically  performed.  The  trees  in  the 
sections  infested  by  the  gypsy  moth  should  be  burlapped 
next  season  and  spraying  also  will  be  necessary  in  certain 
localities.  It  is  important  that  the  woodland  problem  be 
taken  up  in  this  town  as  soon  as  possible  as  it  is  practically 
impossible  to  keep  the  street  trees  free  from  the  moth  while 
large  colonies  exist  in  the  woods. 


Lynn. 
Nathan  M   Hawkxs,  LoccU  Superintendent. 

1905,  amouDt  required  before  reimbursement, 

1906,  amount  required  before  reimbursement, 
1905,  amount  expended  in  work  against  mollis,  , 
1905,  amount  of  State  reimbursement,    . 


92,500  00 
5.000  00 
6,204  44 
1,852  22 


Lynn  is  generally  infested  with  the  gypsy  moth,  both  in 
the  woodland  and  the  residential  sections.  The  results  of  a 
thorough  examination  of  the  city  by  Inspector  H.  W.  Vinton 
have  been  made  known  to  the  local  authorities.  The  Lynn 
Woods  Park,  one  of  the  largest  of  our  suburban  woodland 
reservations,  is  generally  infested.  The  number  of  very 
serious  colonies  here  is  considerable.  The  land  held  by  the 
water  board  in  this  section  is  also  badly  infested.  So  severe 
has  been  the  attack  of  the  gypsy  moth  caterpillars  in  past 
years  that  over  100  acres  of  trees  have  been  killed  on  the 
northerly  side  of  Glen  Lewis  Pond.  During  the  caterpillar 
season  the  worst  infested  sections  in  the  park  were  bur- 
lapped  and  attended,  although  this  work  would  have  been 
more  effective  if  it  had  been  possible  to  do  it  earlier  in  the 
season.  About  one-half  of  the  street  trees  in  the  residential 
section  were  also  burlapped  and  attended.  In  November  a 
large  gang  was  put  at  work  thinning  out  the  badly  infested 
sections  in  the  park.    A  great  deal  remains  to  be  done  here, 
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and  a  large  expense  will  be  necessary  even  to  control  the 
moth  in  the  woodland.  The  residential  parts  of  Lynn  are 
thoroughly  infested  with  the  brown-tail  moth. 

Ltnnfield. 

Hkkbt  Law,  Local  Superintendent, 

1905,  amoant  required  before  reimbursement,                .  |147  28 

1906,  amoant  required  before  reimbursement,  .  .  .  294  55 
1905,  amount  expended  in  work  against  moths,  .  1,777  74 
1905,  amount  of  State  reimbursement, 1,634  94 

Lynnfield  is  unfortunate  in  having  a  very  large  area  of 
badly  infested  woodland.  Practically  the  entire  southern 
half  of  the  town  is  thoroughly  infested  by  the  gypsy  moth. 
In  past  years  the  caterpillars  have  stripped  large  areas,  and 
doubtless  much  scattering  of  the  moth  has  taken  place. 
During  the  past  summer  the  street  trees  in  the  southern  part 
of  the  town  were  burlapped  and  attended,  and  a  large  area 
of  badly  infested  woodland  was  cut. 

At  the  present  time  the  local  force  is  engaged  in  clearing 
from  the  street  trees  the  nests  of  both  brown-tail  and  gypsy 
moths ;  about  one-third  of  the  trees  have  been  thus  covered. 
Woodland  colonies  adjoining  the  main  roads  have  been 
thinned  out  to  a  distance  of  about  50  feet  from  the  highway 
and  put  in  proper  condition  for  burlapping.  This  work  was 
necessary  in  order  to  prevent  the  scattering  of  the  moths 
in  the  summer  of  1906.  A  large  woodland  colony  in  the 
northern  part  of  the  town  has  been  the  cause  of  considerable 
anxiety  to  both  the  local  and^State  authorities.  An  effort 
will  be  made  to  subject  it  to  thorough  treatment  next  season. 
The  street  trees  throughout  the  town  should  be  burlapped 
and  a  considerable  amount  of  spraying  will  also  be  neces- 
sarv.  In  the  woodland  sections  which  have  been  thinned 
out,  the  trees  should  be  banded  to  prevent  the  ascent  of 
caterpillars. 

Malden. 

Thohas  F.  PowBLL,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .        .        .  f  2,500  00 

1906,  amount  required  before  reimbursement,  .  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  4,782  71 
1905,  amount  of  State  reimbursement, 
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Upon  request  of  the  superintendent  the  city  government 
of  Maiden  in  June,  1905,  appropriated  $5,000  for  work 
against  the  gypsy  and  brown-tail  moths.  The  city,  of  course, 
is  very  generally  infested  by  the  gypsy  moth ;  in  fact,  it 
may  be  considered  as  one  of  the  worst  infested  places  in  the 
whole  district. 

In  past  years  a  great  deal  of  good  work  has  been  done  in 
Maiden  under  the  direction  of  Mr.  George  W.  Stiles,  super- 
intendent of  streets.  A  limited  amount  of  banding  of  trees 
was  carried  out  during  the  caterpillar  season,  and  the  re- 
sults from  spraying  were  particularly  satisfactory. 

As  soon  as  the  egg  clusters  were  laid  in  1905,  the  local 
superintendent  started  a  gang  of  men  at  work  treating  the 
eggs  on  street  trees  from  the  ground  to  above  the  probable 
snow-line.  The  border  of  the  infested  woodland  adjacent 
to  the  Fells  Reservation  of  the  metropolitan  park  system 
has  been  thinned  out  and  placed  in  suitable  condition  for 
banding  and  spraying  next  year.  The  trees  belonging  to 
the  city  at  Waiters  Mount  and  in  Forest  Dale  Cemetery 
have  been  thinned  out  and  put  in  proper  condition  for  next 
season's  work.  The  local  superintendent,  in  spite  of  many 
obstacles  to  thorough  work,  has  accomplished  most  satisfac- 
tory results,  and  the  property  owners  throughout  the  city 
have  shown  a  spirit  of  co-operation.  If  all  land  owners  will 
perform  their  obligations  under  the  law  with  as  much  faith- 
fulness as  has  the  local  superintendent,  the  gypsy  moth  in 
Maiden  will  soon  be  brought  under  control.  A  great  deal 
of  spraying  and  burlapping  will  be  necessary  next  season, 
and  in  the  infested  woodlands  now  thinned  of  dead  and 
worthless  trees  banding  with  some  preparation  to  prevent 
the  ascent  of  caterpillars  should  be  done. 

Manchester. 
Robert  A.  Mitchell,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,        .                .  t^,030  05 

1906,  amount  required  before  reimbursement,  .  .  .  4,060  10 
1905,  amount  expended  in  work  against  moths,  .  .  .  1,121  5V 
1905,  amount  of  State  reimbursement, 

The  gypsy  moth  occurs  throughout  this  town,  and  the 
brown-tail   moth   is   plentiful.     In   the   central   residential 
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sections  the  gypsy  moth  infestation  is  now  of  alarming  ex- 
tent, and  the  insect  is  scattered  in  small  numbers  in  other 
pails  of  the  town.  No  thorough  inspection  as  yet  has  been 
made  of  the  woodland,  but  gypsy  moth  nests  have  been 
found  along  t^e  road  leading  to  Essex.  In  the  northern 
part  of  the  town  there  is  a  large  tract  of  fine  old-growth 
trees  which  is  infested  in  places.  An  effort  will  be  made  in 
the  near  future  to  inspect  thoroughly  all  the  woodland  in 
Manchester. 

The  local  superintendent  has  destroyed  the  gypsy  and 
brown-tail  moth  nests  on  town  trees  over  about  three-fourths 
of  the  town,  and  this  work  has  been  carried  on  in  a  very 
satisfactory  manner.  The  trees  in  the  central  district  should 
be  burlapped  and  carefully  attended  next  summer.  There 
are  several  small  orchards  which  are  badly  infested  by  the 
gypsy  moth,  and  these  should  be  sprayed  at  the  proper 
season. 

Marblehbad. 

N.  Allbh  Lindsbt,  LoccU  Superintendent. 

1906,  amount  required  before  reimbursement,        .        .        .  $1,420  26 

1906,  amount  required  before  reimbursement,               .        .  2340  52 

1905,  amount  expended  in  work  against  moths,     .        .        .  2,829  99 

1905,  amount  of  State  reimbursement, 1,127  78 

The  gypsy  moth  occurs  generally  throughout  this  town, 
the  worst  infested  sections  being  in  the  central  residential 
district.  A  great  deal  of  good  work  has  been  done  here  in 
past  years  under  the  direction  of  the  tree  warden,  supple- 
mented by  the  efforts  of  an  effective  local  improvement 
association.  During  the  caterpillar  season  of  1905  the  street 
trees  were  burlapped  in  the  worst  infested  sections.  Later, 
the  infested  roadsides  were  cut  out  and  burned  over.  The 
destruction  of  the  gypsy  and  brown-tail  moth  nests  on  street 
trees  has  been  completed  and  a  considerable  amount  of  work 
accomplished  by  the  owners  of  private  estates.  Practically 
all  this  work  has  been  done  by  a  contractor  under  the  direc- 
tion of  the  local  superintendent.  The  trees  throughout  the 
entire  town  should  be  burlapped  next  spring;  spraying  will 
be  necessary  in  certain  sections. 
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Mbdfobd. 

JoHH  D.  DwTBB,  Local  Siq)erirUendent, 

1906,  amonnt  reqaired  before  reimburaement,                       .  92,500  00 

1906,  amoant  required  before  reimbursement,               .  6,000  00 

1906,  amonnt  expended  in  worlc  against  moths,     .        .        .  12,684  89 

1906,  amount  of  State  reimbursement, 6,092  46 

Medford,  the  original  centre  of  gypsy  moth  infestation, 
as  might  be  expected  is  thoroaghly  infested  by  the  insect. 
The  city  offers  one  of  the  most  difficult  problems  in  moth 
control  in  the  whole  district.  The  entire  residential  section 
is  thoroughly  infested,  and  the  large  colonies  in  the  wood- 
land in  the  northern  part  of  the  city  annually  yield  swarms 
of  caterpillars  to  reinfest  estates  and  street  trees  previously 
cleared  of  the  moth. 

Gen.  S.  C.  Lawrence,  the  largest  owner  of  woodland  in 
the  city,  has  for  years  waged  a  most  vigorous  campaign 
against  the  gypsy  moth,  and  his  efforts  along  this  line  can- 
not be  too  highly  commended.  He  has  not  only  succeeded 
in  controlling  the  pest  on  his  own  woodland,  but,  at  a  large 
expense,  has  suppressed  it  also  on  many  private  estates. 

The  city  work  against  the  gypsy  moth  has  been  vigorously 
carried  on  under  the  local  superintendent.  During  the 
caterpillar  season  an  effort  was  made  to  destroy  as  many 
caterpillars  as  was  possible  under  the  burlaps  and  bands  on 
street  trees.  Following  this,  as  soon  as  the  eggs  were  laid, 
vigorous  efforts  were  made  to  clear  the  street  trees,  and  at 
this  writing  nearly  all  those  on  streets  and  in  public  squares 
have  been  cleared  of  brown-tail  as  well  as  gypsy  moths. 
What  is  more  important,  the  badly  infested  woodland  area 
in  the  northerly  part  of  the  city  has  been  thinned  and  put  in 
condition  for  burlapping  and  spraying  next  season. 

A  large  amount  of  money  must  be  spent  in  1906  in  band- 
ing trees  in  the  infested  woodlands,  in  burlapping  street 
trees  and  in  spraying.  The  city  is  so  thoroughly  infested 
with  the  gypsy  moth  that  a  vigorous  enforcement  of  effective 
measures  and  the  hearty  co-operation  of  all  citizens  will  be 
required  to  bring  the  pest  under  control. 
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Melrose. 

JoHH  J.  McCuLU>uaH,  Local  Stqi>eHntendent. 

1905,  amount  reqaired  before  reimbursement,        .                .  |2,500  00 

1906,  amount  required  before  reimbursement,  .  6,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  6,945  29 
1905,  amount  of  State  reimbursement, 2,222  65 

This  city  is  thoroughly  infested  over  its  whole  area.  The 
Pine  Banks  Park  is  now  thoroughly  infested  and  over  200 
large  white  pines  have  been  destroyed  by  the  moths.  In 
the  eastern  section  of  this  park  the  local  superintendent  has 
thinned  oat  the  remaining  deciduous  trees,  and  the  whole 
territory  now  is  in  proper  condition  for  banding  and  spray- 
ing. This  park  is  held  in  joint  ownership  by  the  cities  of 
Maiden  and  Melrose,  and  the  actual  operations  against  the 
moths  here  have  been  under  the  general  direction  of  Mi\ 
David  F.  Roy,  who  has  urged  that  this  work  be  prosecuted 
with  the  utmost  vigor  and  thoroughness.  Over  one-half  of 
the  street  trees  of  Melrose  have  been  cleared  from  the  moth, 
and  plans  are  now  under  way  for  a  vigorous  enforcement 
of  the  law  against  the  owners  of  private  estates.  Next 
season  a  great  deal  of  burlapping,  banding  and  spraying  will 
be  necessary  in  this  city,  and  infested  roadsides  and  walls 
should  be  burned  out.  If  the  work  in  this  city  in  1906  can 
be  carried  on  with  as  much  energy  as  in  the  past  year, 
satisfactory  results  will  be  obtained. 

Nahant. 

Thohas  J.  DxTXNET,  Local  Svperintendent. 

1905,  amount  required  before  reimbursement,                .        .  $1,064  15 

1906,  amount  required  before  reimbursement,  .  .  2,128  29 
1905,  amount  expended  ia  work  against  moths,  .  .  230  00 
1905,  amount  of  State  reimbursement, 

Nahant  has  received  very  careful  attention  in  past  years 
from  the  tree  warden,  Mr.  George  Abbot  James,  and  as  a 
result  is  in  much  better  condition  than  many  of  the  neigh- 
boring towns.  The  gypsy  moth  has  been  found  scattered 
throughout  the  town,  and  the  brown-tail  moth  is  present  in 
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large  numbers.  The  street  trees  were  sprayed  early  in  the 
caterpillar  season  with  good  results. 

The  United  States  reservation  near  Bass  Point  has  become 
generally  infested,  and  its  condition  has  caused  a  great  deal 
of  complaint  on  the  part  of  neighboring  property  owners. 
As  a  result  of  Mr.  James's  effbi*ts  the  reservation  is  now 
being  thoroughly  cleared  of  the  moths. 

The  street  trees  of  the  entire  town  should  be  burlapped 
next  season  and  sprayed  if  funds  permit. 

Newton. 

Gharlbs  W.  Bo88,  LoccU  SvperifUendent. 

1905,  amount  required  before  reimbursement,                       .  1^,500  00 

1906,  amount  required  before  reimbursement,  .  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  1,231  36 
1905,  amount  of  State  reimbursement, 

Newton  has  been  infested  by  the  gypsy  moth  since  1899. 
Throughout  the  city  the  insect  now  occurs  in  scattering  num- 
bers, and  there  are  some  colonies  of  considerable  size  which 
require  most  thorough  treatment.  The  brown-tail  moth  is 
also  scattered  in  average  numbers  over  the  entire  city,  being 
most  plentiful  in  the  eastern  section. 

For  many  years  past  the  trees  of  this  city  have  had  the 
advantage  of  competent  supervision,  and  this  work  has  re- 
ceived adequate  financial  support  at  all  times.  As  a  result, 
the  condition  of  Newton  is  much  better  than  would  have 
been  the  case  had  a  policy  of  neglect  been  adopted.  During 
the  past  summer  and  fall  the  local  superintendent  has  prose- 
cuted the  necessary  work  with  vigor  and  to  our  complete 
satisfaction.  If  the  moths  are  to  be  held  in  check,  however, 
a  considerably  increased  expense  must  bo  made  next  year  in 
the  way  of  burlapping,  spraying  and  fall  cleaning  of  trees. 

Peabody. 

Jahbs  F.  Callahan,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,        .        .        .  |1,748  97 

1906,  amount  required  before  reimbursement,  .  .  .  3,497  94 
1905,  amount  expended  in  work  against  moths,  .  .  .  5,253  54 
1905,  amount  of  State  reimbursement, 2^03  66 
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Peabody  is  seriously  infested  by  the  gypsy  moth,  and  the 
brown-tail  moth  also  occurs  in  large  numbers.  Gypsy  moth 
colonies  have  been  found  scattered  throughout  the  woodlands, 
and  unless  suppressed  will  soon  increase  to  formidable  pro- 
portions. The  badly  infested  roadsides  throughout  the 
town  have  been  cut  out  and  the  brush  burned.  During  the 
caterpillar  season  a  large  number  of  trees  were  banded  and 
attended  by  the  local  force.  At  the  present  time  the  work 
of  destroying  both  gypsy  and  brown-tail  moth  nests  on  the 
street  trees  is  being  prosecuted  vigorously,  and  nearly  one- 
half  of  these  have  been  cleared  of  the  insects. 

The  work  in  this  town  has  been  well  planned,  has  had 
excellent  supervision  and  has  given  satisfactory  results. 
All  the  trees  on  streets  should  be  burlapped  next  season,  and 
spraying  will  be  necessary  in  the  worst  infested  sections. 

QUINCY. 
Thohas  F.  BuaxB,  Local  SvperirUendent. 

1905,  amoant  required  before  reimbursement,        .               .  92,500  00 

1906,  amoant  required  before  reimbursement,  .  5,000  00 
1905,  amoant  expended  in  work  against  moths,  estimated,  .  1,028  97 
1905,  amount  of  State  reimbursement, 

The  infestations  in  Quincy  are  of  particular  importance 
because  of  the  immense  amount  of  travel  passing  through 
the  city  to  South  Shore  points.  There  can  be  no  question 
that  the  general  infestation  of  the  central  residential  district 
at  Quincy  has  been  the  cause  of  many  of  the  gypsy  moth 
colonies  found  along  the  South  Shore.  The  city  is  generally 
infested  with  the  gypsy  moth,  and  several  colonies  have 
reached  a  point  where  injury  to  the  trees  will  take  place  next 
year  unless  thorough  measures  are  applied. 

The  local  work  has  been  well  organized  and  prosecuted 
vigorously.  At  this  writing  the  work  against  the  gypsy 
moth  has  been  completed  on  the  street  trees,  and  plans  are 
under  way  for  a  vigorous  campaign  against  the  brown-tail 
moth.  The  most  serious  feature  of  the  local  situation  is  the 
general  and  often  severe  infestation  of  private  estates  by  the 
gypsy  moth.  On  these  places  a  great  many  egg  clusters 
have  been  broken  and  scattered,  and  it  is  probable  that  con- 
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siderable  injury  to  trees  will  be  evident  during  the  cater- 
pillar season  of  next  year.  The  street  trees  of  the  entire 
city  should  be  burlapped,  and  spraying  may  be  necessary  in 
certain  seriously  infested  localities. 

Rbading. 

Gkobob  F.  Sawtbr,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .  $922  69 

1906,  amount  required  before  reimbursement,  .  .  1,846  87 
1906,  amount  expended  in  work  against  moths,             .        .      2,310  60 

1905,  amount  of  State  reimbursement, 1,387  91 

Reading  is  generally  infested  by  the  gypsy  and  the  brown- 
tail  moths,  in  spite  of  the  considerable  amount  of  efficient 
work  done  in  recent  years  by  the  local  authorities  and 
private  citizens.  The  most  serious  feature  of  the  situation 
is  the  general  infestation  of  certain  woodland  areas  in  the 
southern  part  of  the  town.  During  the  caterpillar  season 
the  trees  in  the  centre  of  the  town  and  along  the  main  streets 
were  burlapped  and  attended,  with  the  result  that  a  large 
number  of  gypsy  moth  caterpillars  were  destroyed.  The 
work  here  has  been  placed  in  competent  hands,  has  been 
carried  on  in  a  very  satisfactory  manner  and  has  been  liber- 
ally supported  by  the  town  authorities.  The  attitude  of 
private  citizens  also  is  all  that  could  be  desired. 

At  the  present  writing  the  street  trees  throughout  at  least 
one-half  the  town  have  been  cleared  of  the  nests  of  both 
species  of  moths,  and  the  infested  roadsides  throughout  the 
entire  area  have  been  cut  over  and  burned,  thus  reducing 
the  cost  of  the  work  next  year.  In  li906  the  trees  through- 
out the  entire  southern  half  of  the  town  and  along  the  main 
streets  should  be  burlapped,  and  a  considerable  amount  of 
spraying  will  be  necessary.  In  certain  sections  the  road- 
sides will  require  burning  over  with  oil. 

Revere. 
Jambs  W.  Bond,  Local  Syperintendent, 

1906,  amount  required  before  reimbursement,  .  .  .  12,439  46 
1906,  amount  required  before  reimbursement,  .  .  .  4,878  89 
1906,  amount  expended  in  work  against  moths,  .  .  .  S,994  77 
1906,  amount  of  State  reimbursement, 1,244  26 


1906.]  PUBLIC  DOCUMENT  — No.  73.  51 

While  Revere  does  not  possess  any  large  woodland  areas, 
it  is  generally  and  thoroughly  infested  with  both  species 
of  moths.  Revere  is  the  centre  of  a  tremendous  amount  of 
summer  travel  to  the  shore  reservation ;  it  is  particularly 
exposed  to  infestation  from  outlying  districts,  while,  on 
the  other  hand,  there  is  great  danger  that  the  caterpillars 
may  be  carried  from  the  town  and  distributed  over  a  wide 
area. 

The  town  has  made  suitable  provision  for  the  necessary 
work  against  the  moths,  but  this  has  not  been  carried  out  in 
a  manner  satisfactory  to  this  office.  It  is  apparent  that  con- 
siderations foreign  to  the  interests  of  the  work  have  seriously 
interfered  with  the  efforts  to  suppress  the  moths.  The  con- 
ditions prevailing  in  this  town  well  illustrate  the  folly  of 
attempting  to  combat,  under  local  auspices,  the  moth  nuis- 
ance, unless  this  important  work  can  be  treated  as  a  busi- 
ness proposition  and  carried  on  with  a  single  purpose  in 
view.  The  amount  of  funds  which  any  city  or  town  can  be 
asked  to  appropriate  for  work  against  the  moths  is  limited, 
and  the  assistance  available  from  the  State  appropriation 
under  present  conditions  is  but  small ;  hence,  there  is  all 
the  more  reason  why  city,  town  and  State  officials  and  pri- 
vate citizens  should  co-operate  heartily  in  this  work,  with  a 
common  purpose  and  for  a  common  end. 

At  the  present  writing  the  work  in  Revere  is  in  an  un- 
finished state.  The  gypsy  moth  egg  clusters  have  been 
cleared  from  nearly  all  the  street  trees,  but  little  work  has 
been  done  against  the  brown-tail  moth,  either  on  public 
trees  or  private  estates,  while  there  exist  many  miles  of 
badly  infested  roadsides  where  brush  should  be  cut  and 
burned  during  the  winter. 

The  street  trees  should  be  burlapped  and  sprayed  next 
season,  and  a  vigorous  inspection  maintained  over  private 
estates.  This  work,  however,  will  be  of  but  little  value  un- 
less it  can  he  carried  on  in  an  efficient  manner  and  kept  free 
from  the  influence  of  local  politics. 
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Salem. 
Amos  Btillhan,  Local  Superintendent, 

1906,  amoant  required  before  reimbursement,        .                .  f 3,500  00 

1906,  amount  required  before  reimbursement,               .        .  5,000  00 

1905,  amount  expended  in  work  against  moths,             .        .  5,602  22 

1905,  amount  of  State  reimbursement, 

The  city  of  Salem  is  thoroughly  and  generally  infested  by 
the  gypsy  moth,  and  the  bro^vn-tail  moth  also  occurs  in  large 
numbers.  In  recent  years  the  city  has  made  liberal  appro- 
priations for  suppressing  the  moths,  and  has  shown  a  most 
commendable  spirit  in  endeavoring «to  check  their  increase 
on  street  trees  and  on  private  estates.  Over  $8,000  was 
expended  in  this  way  in  1905,  previous  to  the  passage  of 
the  present  act. 

During  November  and  December  the  local  superintendent 
has  had  a  large  gang  of  men  clearing  the  street  trees  of  both 
species  of  moths.  This  work  has  been  carried  on  in  an 
efficient  manner  and  should  show  good  results  next  season. 
At  this  writing  about  one-half  the  street  trees  of  the  city 
have  been  cleared,  and  practically  all  the  infested  roadsides 
have  been  cut  out.  The  street  trees  throughout  the  entire 
city  should  be  burlapped  and  carefully  attended  next  season, 
and  the  woodland  colonies  thinned  out  and  thoroughly 
sprayed.  The  problem  of  suppressing  the  moths  in  Salem 
is  a  most  serious  one,  and  constant  effort  and  the  expenditure 
of  a  large  amount  of  money  for  some  years  to  come  will  be 
necessary  to  keep  them  under  control. 

Sacgus. 

William  A.  Hatch,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  $866  77 

1906,  amount  required  before  reimbursement,  .  .  1,733  54 
1905,  amount  expended  in  work  against  moths,  .  8,928  25 
1905,  amount  of  State  reimbursement, 8,055  48 

Saugus  is  generally  and  severely  infested  by  both  gypsy 
and  brown-tail  moths.  Practically  all  the  woodland  is  in- 
fested by  the  gypsy  moth  in  dangerous  numbers,  and  during 
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the  caterpillar  season  of  1905  a  great  deal  of  stripping  took 
place. 

The  town  has  shown  a  most  helpful  and  commendable 
interest  in  suppressing  the  gypsy  moth.  Town  work  was 
begun  promptly  in  May,  upon  the  passage  of  the  present 
act,  and  has  been  prosecuted  with  vigor  and  with  most  satis- 
factory results.  The  work  has  been  under  the  supervision 
of  a  thoroughly  trained  man  and  the  results  have  been  most 
gratifying.  During  the  caterpillar  season  a  large  part  of 
the  street  trees  were  burlapped  and  sprayed ;  and  as  soon 
as  the  eggs  were  laid,  a  gang  of  men  was  put  at  work 
destroying  them.  At  this  writing  the  street  trees  through- 
out the  town  have  been  cleared  of  the  gypsy  moth  egg 
clusters,  and  nearly  all  the  necessary  work  against  the 
brown-tail  moth  has  been  performed.  The  infested  road- 
sides have  been  thinned  out  over  approximately  one-half 
the  town.  Certain  owners  of  valuable  woodland  who  have 
shown  a  disposition  to  make  a  liberal  expenditure  for  sup- 
pressing the  moths  have  received  the  assistance  of  the  town 
force.  About  200  acres  of  badly  infested  woodland  have 
been  thinned  out  and  put  in  condition  for  next  season's 
work.  Saugus  presents  one  of  the  most  serious  problems 
in  the  entire  district.  A  great  deal  of  burlapping  and 
spraying  and  other  necessary  work  must  be  done  next 
season  if  the  increase  of  the  moths  is  to  be  checked. 

SOMERVILLE. 

Charlxs  I.  BncKNAM,  Loeal  StgperiTUendent, 

1906,  amoant  reqaired  before  reimbarsement,                .        .  $2^00  00 

1906,  amoant  required  before  reimbursement,        .        .        .  •  5,000  00 

1906,  amoant  expended  in  work  against  motlis,  estimated,    .  1,100  00 

1905,  amoant  of  State  reimbursement, 

The  city  of  Somerville  is  entitled  to  highest  praise  for  the 
very  thorough  and  efficient  work  performed  against  the 
brown-tail  and  gypsy  moths  since  the  cessation  of  exter- 
minative  work  by  the  State  in  1900.  This  work  has  been 
in  the  hands  of  the  inspector  of  trees,  a  man  thoroughly 
competent  to  judge  of  the  needs  of  the  situation,  who  for- 
tunately  has   been   liberally   supported   by   appropriations 
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from  tho  city  government.  As  a  result,  the  infestations  in 
this  city  by  either  brown-tail  or  gypsy  moth  are  limited  in 
number,  and  principally  confined  to  certain  areas  of  land 
which  have  been  held  for  building  purposes  and  which  have 
received  no  attention  from  the  owners.  The  gypsy  moth  is 
scattered  to-day  in  small  numbers  throughout  the  city,  the 
principal  infestations  being  in  the  western  section.  The 
brown-tail  moth  is  generally  prevalent,  but  in  small  num- 
bers. The  occurrence  of  this  insect  (and  frequently  also  of 
the  gypsy  moth)  in  Somerville  without  doubt  arises  from  the 
numerous  neglected  estates  in  neighboring  cities.  At  the 
present  writing  the  work  of  clearing  both  moths  from  the 
street  trees  is  nearly  completed.  A  considerable  amount  of 
burlapping  will  be  required  next  season  in  the  sections 
where  the  gypsy  moth  still  exists. 


Stoneham. 

Gbobgs  M.  Jbtts,  Local  Superintendent 

1905,  amount  required  before  reimbursement, 

1906,  amount  required  before  reimbursement,  .     . 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement,    . 


#980  84 

1,961  68 

8,198  99 

640  45 


Stoneham,  with  its  large  woodland  areas,  is  thoroughly 
infested  by  both  species  of  moths.  The  gypsy  moth  is 
abundant  in  dangerous  numbers  in  the  woodland  in  the 
southern  part  of  the  town,  and  roadsides  and  orchards  are 
generally  infested. 

The  work  against  the  moths  in  this  town  is  entitled  to  high 
commendation.  It  was  placed  last  summer  in  the  hands  of 
a  competent  trained  man,  and  has  been  liberally  supported 
by  appropriation  of  town  funds.  At  the  present  writing  the 
infested  roadsides  in  all  parts  of  the  town  have  been  cut 
over  and  burned  and  the  street  trees  and  those  on  public 
grounds  have  been  cleared  of  gypsy  moth  egg  clusters. 
Work  against  the  brown-tail  moth  is  now  in  progress  and 
should  be  completed  by  February  1.  Perhaps  because  this 
town  has  been  so  severely  afflicted  by  both  moths,  the 
property  owners  are  showing  a  most  commendable  interest 
in  destroying  decayed  or  worthless  trees  and  brush,  and  in 
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clearing  the  moths  from  the  remaining  trees  on  their  estates. 
Next  season  the  trees  throughout  the  town  should  be  bur- 
lappedy  and  a  considerable  amount  of  spraying  also  will  be 
necessary. 

SWAMPSCOTT. 
GxoBGB  NxwHALL,  Local  StqperinteTident. 


1905,  amount  required  before  reimbarsement, 

1906,  amount  required  before  reimbursement, 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement,    . 


tl,5S9  06 
8,078  12 
2,624  14 


Swampscott  is  badly  infested  by  both  species  of  moths. 
The  gypsy  moth  colonies  in  the  westerly  part  of  the  town 
are  of  large  size.  In  the  woodland  in  the  easterly  part  there 
are  numerous  scattering  gypsy  moth  egg  clusters ;  but  in  the 
Cedar  Hill  section,  where  a  large  moth  colony  was  treated  a 
number  of  years  ago  by  the  employees  of  the  State  Board 
of  Agriculture,  only  a  few  moths  have  been  found. 

Work  against  the  caterpillars  was  begun  by  the  local 
superintendent  June  17,  and  a  gang  of  men  has  been  em- 
ployed against  the  gypsy  moth  practically  all  the  time  since 
that  date.  The  infested  roadsides  have  been  cut  out  and  the 
remaining  trees  put  in  condition  for  burlapping  next  season. 
Nearly  aU  the  large  infested  pasture  area  has  been  cut  out 
and  should  be  burned  early  in  the  caterpillar  season  of  next 
year.  Practically  all  the  work  against  both  moths  on  street 
trees  has  been  completed  at  this  writing.  Aside  from  burn- 
ing over  the  infested  pastures  a  great  deal  of  burlapping  and 
spraying  will  be  necessary  next  season  to  bring  the  gypsy 
moth  under  control. 

Wakefield. 

W.  W.  Whittkbdcib,  Local  Si^perintendent. 

1905,  amount  required  before  reimbursement,        .        .        .  f  1,669  12 

1906,  amount  required  before  reimbursement,  .  .  .  3,888  24 
1905,  amount  expended  in  work  against  moths,  .  .  8,881  74 
1905,  amount  of  State  reimbursement, 1,770  10 

Wakefield  is  now  generally  infested  over  its  entire  area  by 
both  moths.  The  gypsy  moth  is  most  abundant  in  the 
southern  and  eastern  parts  of  the  town  and  it  occurs  in  scat- 
tering numbers  in  the  northern  woodlands. 
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The  local  officials  early  made  suitable  provision  for  the 
town  work,  and  the  necessary  operations  were  carried  on 
during  the  summer  and  fall  in  a  generally  satisfactory  man- 
ner.  The  street  trees  in  the  central  district  were  burlapped 
and  attended  during  the  summer  months,  and  a  certain 
amount  of  fall  spraying  against  the  brown-tail  moth  gaye 
good  results.  A  part  of  the  infested  roadsides  has  been  cut 
out  and  burned,  but  more  of  this  work  remains  to  be  done. 
The  town  park  at  Hart's  Hill  has  been  cleared  of  dead  and 
worthless  trees,  the  brush  cut  and  burned  and  the  moth 
nests  destroyed  on  the  remaining  trees.  This  particular 
work  has  been  performed  in  a  very  thorough  and  satisfactory 
manner. 

At  the  present  time  the  local  force  is  at  work  on  street 
trees  destroying  the  nests  of  both  moths,  and  will  probably 
be  able  to  take  up  work  on  private  estates  by  February  1. 
The  work  next  season  will  include  a  general  campaign  of 
burlapping  and  spraying,  and  roadsides  in  certain  sections 
and  in  a  part  of  the  park  reservation  must  be  burned  over 

with  oil. 

Waltham. 

BiCHABD  A.  JoNSS,  Locol  Stq>erintendent. 

1906,  amoQnt  required  before  reimbursement,  .        .  f  3/M)0  00 

1906,  amount  required  before  reimbursement,  5,000  00 

1905,  amount  expended  in  work  against  moths,  .  1,197  64 

1905,  amount  of  State  reimbursement, - 

Waltham  was  practically  clear  of  the  gypsy  moth  at  the 
close  of  the  former  State  work  ;  but  a  hasty  inspection  dur- 
ing the  caterpillar  season  of  1905  revealed  the  presence  of 
the  insect  over  the  entire  area,  although  none  of  the  colonies 
outside  the  woodland  district  were  of  notable  size.  In  the 
woods  lying  near  Lexington  Street  in  the  northern  part  of 
the  city  there  is  a  large  colony  covering  approximately  10 
acres,  over  half  of  which  was  severely  injured  last  summer 
by  the  caterpillars.  The  brown-tail  moth  is  generally  scat- 
tered throughout  the  city. 

In  past  years  considerable  work  was  done  by  the  city 
authorities  against  this  insect,  both  on  street  trees  and  on 
private  estates.     During   the   past  season   the  local  work 
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against  both  species  of  moths  was  prosecuted  with  yigor 
and  in  a  very  satisfactory  manner.  In  this  city  we  have 
had  the  hearty  co-operation  of  the  mayor  and  city  govern- 
ment, which  has  greatly  favored  the  accomplishment  of  the 
necessary  work.  The  street  trees  have  been  cleared  of  the 
gypsy  moth  egg  clusters,  and  the  work  against  the  brown- 
tail  moth  is  practically  completed  at  this  writing.  The 
woodland  colonies  will  have  attention  during  the  winter 
months,  and  an  earnest  effort  will  be  made  to  put  the  whole 
city  in  condition  for  efficient  work  before  the  hatching  period 
of  the  eggs  next  spring.  The  trees  in  the  infested  sections 
should  be  burlapped  next  season,  and  a  limited  amount  of 
spraying  will  probably  be  necessary. 

Watertown. 

Frahgis  H.  Ba&vxs,  Local  Svperintendent. 

1906,  amount  required  before  reimbursement,        .                .  $2,431  91 

1906,  amount  required  before  reimbursement,  4363  82 

1905,  amount  expended  in  work  against  moths,     .               *.  4,099  24 

1905,  amount  of  State  reimbursement, 1,333  86 

Watertown  is  now  generally  infested  by  both  species  of 
moths,  but  is  fortunate  in  the  fact  that  it  has  so  little  wood- 
land. The  street  trees  and  private  estates  are  generally  in- 
fested by  both  moths,  the  gypsy  being  particularly  abundant 
in  the  eastern  section  of  the  town.  During  the  fall  months 
the  infested  roadsides  were  cleared  of  brush  and  undesirable 
trees,  and  at  this  writing  about  three-fourths  of  the  street 
trees  have  been  cleaned  of  the  moths. 

The  local  authorities  have  shown  a  disposition  to  provide 
suitable  funds  for  the  work,  which  has  proceeded  in  a  satis- 
factory manner.  The  most  serious  problem  in  the  town  is 
the  large  number  of  badly  infested  private  estates,  and  the 
notable  apathy  of  many  citizens  with  reference  to  destroying 
the  moths  on  their  property.  The  trees  throughout  the  en- 
tire town  should  be  burlapped  and  sprayed  next  season. 
If  thorough  work  can  be  continued  here,  the  moths  should 
be  brought  under  control  before  the  close  of  the  caterpillar 
season  of  1906. 
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Winchester. 
iKTUia  T.  Guild,  Local  Superintendent. 

1905,  amount  reqaired  before  reimbursement,       .               .  $2,058  78 

1906,  amount  required  before  reimbursement,  .  4,117  46 
1905,  amount  expended  in  work  against  moths,  .  .  8,379  16 
1905,  amount  of  State  reimbursement, 

In  the  residential  part  of  Winchester  a  great  deal  of 
thorough  work  has  been  done  in  past  years  under  the  direc- 
tion of  the  tree  warden.  While  very  satisfactory  in  view  of 
the  local  conditions,  this  work  has  been  seriously  interfered 
with  and  often  set  at  naught  by  the  influx  of  gypsy  moths 
from  the  surrounding  woodland  colonies.  There  have  also 
been  numerous  cases  of  conspicuous  neglect,  even  on  the 
part  of  well-to-do  private  citizens,  who  have  failed  to  clear 
their  property  of  the  moth  pests.  The  woodland  areas  of 
the  town  are  infested  by  the  gypsy  moth  in  dangerous  num- 
bers, while  the  brown-tail  moth  occurs  in  large  numbers 
practically  over  the  entire  town.  The  section  which  adjoins 
Woburn  is  particularly  infested  with  this  insect. 

The  town  began  work  promptly  under  the  present  act,  and 
has  prosecuted  its  campaign  against  the  moths  with  a  great 
deal  of  vigor.  The  work  of  the  local  superintendent  is  en- 
titled to  highest  praise  and  has  been  well  supported  by  the 
town  authorities.  A  large  expenditure  of  money  must  be 
made  in  this  town,  however,  before  the  moths  can  be  brought 
under  control.  A  liberal  amount  of  burlapping,  banding 
and  spraying  will  be  necessary  next  season.  At  the  present 
writing  the  necessary  work  on  public  trees  has  been  practi- 
cally completed,  and  a  considerable  amount  of  work  has  been 
done  by  private  citizens  in  the  badly  infested  woodlands. 
In  co-operation  with  the  city  of  Medford,  the  local  force  is 
now  engaged  in  thinning  out  the  badly  infested  section 
known  as  the  Russell  Woods,  lying  on  the  southern  border 
of  the  town. 

WiNTHROP. 

Frank  W.  Tuckbb,  LoecU  Superintendent, 

1905,  amount  required  before  reimbursement,        .        .        .  tl*784  87 

1906,  amount  required  before  reimbursement,  .  .  8,568  74 
1905,  amount  expended  in  work  against  moths,  estimated,  .  525  00 
1905,  amount  of  State  reimbursement, 
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This  town  is  now  generally  infested  by  both  species  of 
moths,  although  no  particularly  dangerous  colonies  exist. 
The  town  officials  have  provided  suitable  funds  for  the  work, 
which  has  been  carried  out  under  the  direction  of  an  active 
and  efficient  committee.  At  this  writing  the  trees  on  streets 
and  in  public  parks  have  been  cleared  of  both  species  of  the 
moths,  and  the  work  on  private  estates  has  begun.  Although 
Winthrop  is  small  in  area,  it  has  about  1,000  street  trees 
and  nearly  twenty-five  miles  of  streets.  The  most  important 
infestations  by  each  moth  are  in  certain  small  fruit  orchards. 

The  work  in  the  town  has  been  done  in  a  satisfactory 
manner,  has  been  properly  supported  by  the  public,  and  if 
these  conditions  prevail  through  1906,  the  results  should 
be  most  satisfactory.  Burlapping  and  a  limited  amount  of 
spraying  will  be  required  next  year. 

WOBURN. 
PxTBB  E.  McHuoH,  Local  Superintendent. 

1905,  amoant  required  before  reimbarsement,        .        .        .  f  2,167  67 

1906,  amount  required  before  reimbursement,  .  .  .  4,836  34 
1905,  amount  expended  in  work  against  moths,  .  .  .  7,528  87 
1905,  amount  of  State  reimbursement, 

No  city  or  town  in  the  infested  district  is  more  in  need  o£ 
thorough  and  efficient  work  against  the  gypsy  and  brown- 
tail  moths  than  is  Wobum.  Both  insects  occur  generally 
throughout  the  city.  The  central  residential  district,  the 
eastern  section  adjacent  to  Stoneham  and  Winchester  and 
the  woodlands  in  the  southern  and  western  parts  are  all  badly 
infested  by  the  gypsy  moth.  Large  woodland  colonies  of 
the  gypsy  moth  have  now  developed  to  alarming  propor- 
tions. 

During  the  caterpillar  season  a  limited  amount  of  spraying 
was  done  in  the  city,  and  with  the  approach  of  the  time  for 
fall  work  liberal  financial  provision  was  made  by  the  city 
government.  Unfortunately  the  business  interests  of  the 
local  superintendent  prevented  him  from  giving  to  the  neces- 
sary operations  proper  supervision.  There  has  been  in  evi- 
dence at  all  times  in  Woburn  a  most  discouraging  tendency 
to  make  the  work  a  question  rather  of  employing  labor  than 
of  attempting  to  control  the  moths.     Late  in  December,  just 
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before  the  close  of  the  fiscal  year,  a  force  of  nearly  250  men 
was  put  at  work.  The  few  trained  foremen  available  were 
simply  unable  to  handle  this  large  gang  of  men,  and,  although 
repeated  complaints  were  made  by  the  State  agents  to  the 
officials  in  charge,  practically  no  improvement  in  the  condi- 
tion was  obtainable.  It  is  safe  to  say  that  a  gang  of  25 
men,  properly  directed  and  working  throughout  the  season, 
would  have  accomplished  much  more  in  suppressing  the 
moths  than  the  poorly  directed  forces  employed  in  1905. 

We  have  assurances  that  during  the  coming  year  the  moth 
work  in  Woburn  will  be  treated  as  a  business  proposition 
and  carried  out  on  business-like  lines.  If  this  is  done, 
much  relief  from  the  pests  should  be  obtained.  If  not  so 
done  the  money  expended  will  be  practically  squandered, 
and  the  condition  of  the  city  at  the  close  of  the  year  will  be 
even  worse  than  at  present. 

Nearly  all  the  infested  roadsides  in  the  city  have  been  cut 
out  and  about  one-half  of  the  street  trees  have  been  cleared 
of  both  moths,  although  a  considerable  amount  of  reinspect- 
ing  will  be  necessary.  The  work  of  next  season  should  in- 
clude a  vigorous  campaign  of  spraying,  burlapping  and  an 
eflbii;  to  control,  if  funds  permit,  the  increase  of  the  moth  in 
woodland  colonies. 

Outer  Towns, 

Abington. 

G.  Frbd  Shaw,  LoecU  Superintendent. 

1905,  amount  required  before  reimbursement,        .                .  $508  08 

1906,  amoant  required  before  reimbursement,  .  1,016  16 
1905,  amount  expended  in  work  against  moths,  estimated,  .  46  75 
1905,  amount  of  State  reimbursement, - 

An  examination  of  this  town  by  inspectors  from  this  office 
revealed  the  gypsy  moth  in  12  localities.  The  brown-tail 
moth  is  generally  scattered  throughout  the  town.  The  street 
trees  have  been  cleared  of  both  species  of  the  moths,  but  as 
yet  little  work  has  been  done  on  private  estates.  Burlap- 
ping will  be  necessary  in  the  sections  infested  with  the 
gypsy  moth  during  the  caterpillar  season  of  1906. 
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Acton. 
Chablxs  J.  Williams,  Local  Stqaerintendent, 

1906,  amoant  required  before  reimbursement,  ....  $839  59 

1906,  amount  required  before  reimbursement,  ....  679  17 

1905,  amount  expended  in  work  against  moths,  estimated,  150  00 

1905,  amoant  of  State  reimbursement, 

A  hasty  inspection  of  the  roadsides,  street  trees  and  or- 
chards in  this  town  revealed  the  presence  of  4  small  gypsy 
moth  colonies,  and  the  brown-tail  moth  was  found  gen- 
erally distributed  throughout  the  entire  area.  The  local 
authorities  have  endeavored  to  co-operate  fully  with  us  in 
suppressing  the  insects,  and  the  work  has  been  carried  on 
in  a  most  satisfactory  manner.  At  the  present  writing 
nearly  all  the  street  trees  of  the  town  have  been  cleared  of 
both  moths.  The  infestations  here  of  the  gypsy  moth  do 
not  offer  any  serious  difficulties  if  the  present  thorough  work 
can  be  continued.  Next  season  the  trees  in  the  sections 
where  the  colonies  were  found  should  be  burlapped  and 
carefully  attended. 

Amesburt. 

A.  L.  Stoybb,  Loco^  Superintendent, 

1905,  amount  required  before  reimbursement,        .                .  |1,059  49 

1906,  amount  required  before  reimbursement,  .  .  .  2,118  97 
1905,  amount  expended  in  work  against  motlis,  .  .  .  667  20 
1905,  amount  of  State  reimbursement, 

The  gypsy  moth  is  scattered  throughout  this  town,  but 
none  of  the  colonies  are  of  large  size.  The  principal  in- 
festations are  in  the  central  residential  district,  although  a 
few  colonies  have  been  found  in  the  northern  part  of  the 
town  near  the  New  Hampshire  line.  The  brown-tail  moth 
is  remarkably  abundant  and  last  summer  caused  considerable 
damage  to  trees.  The  work  against  the  moths  has  been 
prosecuted  vigorously  and  to  our  complete  satisfaction.  The 
street  trees  have  been  cleared  of  both  species  of  moths. 
These  trees  in  the  sections  infested  with  the  gypsy  moth 
should  be  burlapped  next  season  and  carefully  attended. 
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Andoyer. 

J.  H.  Platdoh,  Loeal  Siq>erintendent. 

1905,  amoant  required  before  reimbarsement,                .        .  $1>221  63 

1906,  amount  required  before  reimbursement,  •  2,443  24 
1905,  amount  expended  in  work  against  moths,  estimated,  .  1,010  00 
1905,  amount  of  State  reimbursement, 

About  50  estates  infested  by  the  gypsy  moth  have  been 
located  in  Andover  by  our  inspectors.  The  principal  in- 
festations are  in  the  centre  of  the  town  and  around  the 
academy  and  seminary  buildings.  Small  colonies  have  been 
found  scattered  in  the  southern,  eastern  and  western  por- 
tions of  the  town,  and  a  general  infestation  by  the  brown- 
tail  moth  is  in  evidence.  Much  good  work  has  been  done 
here  in  the  past  by  the  tree  warden,  who  has  been  properly 
supported  in  his  efforts  by  an  excellent  public  spirit  on  the 
part  of  citizens  and  town  ofiScials.  At  the  present  time 
about  two-thirds  of  the  street  trees  of  the  town  have  been 
cleared  of  the  moths.  A  great  deal  of  traffic  passes  through 
Andover,  and  the  danger  both  of  bringing  in  additional  moths 
and  of  carrying  others  away  from  the  infested  localities  is  a 
serious  feature  of  the  situation.  The  street  trees  should  be 
burlapped  next  season,  and  a  considerable  amount  of  spray- 
ing will  be  necessary. 

Ashland. 

F.  A.  MoRSK,  Local  St^rintendent, 

1905,  amount  required  before  reimbursement,  .        .        .        •  f  203  88 

1906,  amount  required  before  reimbursement,  ....  406  65 
1905,  amount  expended  in  work  against  mottis,  estimated,  .  25  00 
1905,  amount  of  State  reimbursement, - 

In  Ashland  the  roadsides  and  orchards  have  been  examined 
and  4  small  gypsy  moth  colonies  located.  The  brown-tail 
moth  appears  to  be  very  scarce  in  the  town.  The  town 
work  has  been  organized  and  everything  necessary  to  sup- 
press the  moths  has  been  accomplished.  Burlapping  will  be 
necessary  next  year  in  the  sections  infested  with  the  gypsy 
moth,  and  a  thorough  watch  should  be  kept  for  the  develop- 
ment of  any  additional  colonies. 


V  FlneB,  Lebanon  Street,  M&lden,  stripped  by  gypsy  moth 
}  ORterpillara  ia  1804;   dead  in  1906. 


1906.]  PUBLIC  DOCUMENT  — No.  73.  63 

Avon. 

v.  L.  Shsll,  Local  Superintendent. 

1905,  amount  required  before  reimbarsement,  ....  #181  48 

1906,  amount  required  before  reimbursement,  ....  862  96 
1905,  amount  expended  in  work  against  moths,  estimated,  .  15  00 
1905,  amount  of  State  reimbursement, 

Two  small  colonies  of  the  gypsy  moth  have  been  found  in 
this  town  and  have  been  treated  by  Inspector  Joseph  Silva. 
The  local  superintendent  has  cleared  the  street  trees  of  the 
brown-tail  moth,  and  also  has  nearly  completed  the  exami- 
nation and  treatment  of  private  estates. 


Barnstable. 

Ebxn  SmTB,  Local  Stqf>erintendent. 

1905,  amount  required  before  reimbursement, 

1906,  amount  required  before  reimbursement, 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement,    . 


#969  31 
1,938  62 


There  are  numerous  brown-tail  moth  webs  in  evidence  in 
this  town,  and  these  should  be  removed  before  spring.  A 
preliminary  inspection  made  late  in  December  revealed  the 
presence  of  1  gypsy  moth  egg  cluster  in  a  tree  near  one  of 
the  largest  hotels,  a  place  much  frequented  by  automobiles. 
The  local  work  has  been  organized  and  will  be  under  way 
early  in  January. 

Bedford. 

Chaslss  W.  Jsnks,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  f  242  04 

1906,  amount  required  before  reimbursement,  ....  484  08 
1905,  amount  expended  in  work  against  moths,  .  131  92 
1905,  amount  of  State  reimbursement, 

Over  60  places  infested  by  the  gypsy  moth  have  been 
located  in  this  town.  The  most  important  colony  was  found 
at  the  Parker  estate  on  the  Billerica  road,  where  over  130 
nests  were  treated  on  16  trees.  The  brown-tail  moth  is 
generally  present  throughout  the  town.  A  well-organized 
campaign  against  both  moths  is  being  carried  on  by  the 
local  superintendent  in  a  very  satisfactory  manner.     Next 
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season  the  street  trees  in  the  infested  regions  and  on  the 
main  thoroughfares  should  be  burlapped  and  sprayed,  and 
the  underbrush  along  infested  roadsides  should  either  be  cut 
and  burned  or  sprayed. 

BiLLEBIGA. 

T.  Bmx&t  Smith,  Local  S%q>erintendent. 

1905,  amount  reqaired  before  reimbursement,  .       •        .        .  |4S9  47 

1906,  amount  required  before  reimbursement,  ....  878  94 
1905,  amount  expended  in  work  against  moths,        ...  - 
1905,  amount  of  State  reimbursement,       .        .        »        .        . 

About  35  estates  have  been  found  infested  with  the  gypsy 
moth  in  this  town.  The  selectmen  have  made  suitable  pro- 
vision for  fall  and  winter  work  against  both  gypsy  and 
brown-tail  moths,  but,  owing  to  an  unfortunate  accident,  the 
local  superintendent  has  not  yet  been  able  to  commence  his 
work.  We  have  assurances  that  the  necessary  operations 
will  be  started  in  the  near  future.  This  town  is  fortunate  in 
possessing  a  large  number  of  fine  shade  trees,  and  a  great 
deal  of  burlapping  with  some  spraying  next  season  will  be 
necessary  to  give  them  proper  protection. 


Bourne. 

HiKAM  F.  Bakkb,  Local  Svperintendent 

1905,  amount  reqaired  before  reimbursement, 

1906,  amount  required  before  reimbursement, 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement,    . 


9507  55 
1,015  09 


On  Dec.  30,  1905,  Inspector  W.  P.  Flint  found  3  small 
gypsy  moth  colonies  in  this  town.  The  examination  is  in 
progress  at  this  time,  and  we  have  assurances  from  the 
selectmen  that  the  necessary  work  will  be  promptly  organ- 
ized. 

BOXFORD. 
John  Pabxhuiist,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  $208  60 

1906,  amount  required  before  reimbursement,  ....  407  19 
1905,  amount  expended  in  work  against  moths,  .  .  819  54 
1905,  amount  of  State  reimbursement, 115  94 
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This  town  has  been  found  generally  infested  with  the 
gypsy  moth,  although  none  of  the  colonies  so  far  located  are 
of  large  size.  The  insect  is  scattered  throughout  the  entire 
area,  as  shown  by  an  examination  made  by  Inspector  F.  W. 
Parkins.  The  moths  are  most  numerous  in  the  central  resi- 
dential section,  26  egg  clusters  having  been  found  on  a  single 
estate.  The  town  has  been  scouted,  with  the  exception  of 
the  West  Boxford  section,  and  this  work  will  be  completed 
before  the  eggs  hatch.  About  one-third  of  the  street  trees 
in  the  town  have  been  cleared  of  both  species  of  moths. 
Next  season  the  trees  in  the  sections  infested  with  the  gypsy 
moth  should  be  burlapped  and  thoroughly  attended.  The 
brown-tail  moth  is  scattered  throughout  the  town,  although 
nowhere  in  excessive  numbers. 

Braintree. 

Blkkb  E.  Absbcbokbib,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,        .        .  f  9dl  55 

1906,  amount  required  before  reimbursement,  .  1,963  09 
1905,  amount  expended  in  work  against  moths,  821  92 
1905,  amount  of  State  reimbursement, - 

Braintree  is  generally  infested  with  the  gypsy  moth,  and 
bears  practically  the  same  relation  to  travel  to  southern 
Massachusetts  towns  as  does  Quincy  or  Weymouth  to  those 
located  on  the  South  Shore.  A  serious  colony  has  been 
located  in  the  northerly  part  of  the  town,  and  the  fall  in- 
spection has  shown  egg  clusters  generally  scattered  in  small 
numbers  throughout  the  town,  being  most  numerous  near  the 
Fore  River.  The  street  trees  have  been  cleared  of  both 
species  of  moths,  but  much  work  remains  to  be  done  on 
private  estates  to  bring  the  pests  under  control.  Burlapping 
should  be  generally  adopted  next  year  throughout  the  town, 
and  spraying  possibly  may  be  necessary  in  certain  sections. 

The  condition  of  Braintree  is  most  serious  and  demands  a 
large  amount  of  careful  work.  An  effort  will  be  made  to 
inspect  the  woodland  adjoining  the  Blue  Hills  Reservation, 
where  it  is  feared  that  the  gypsy  moth  may  have  established 
itself  in  considerable  numbers. 
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Bridgewater. 

BOBSBT  J.  McNsBLAND,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  .  t614  16 

1906,  amount  required  before  reimbursement,  .  .  1,228  32 
1905,  amount  expended  in  work  against  moths,  estimated,  .  23  00 
1905,  amount  of  State  reimbursement, 

Several  estates  in  different  parts  of  the  town  have  been 
found  infested  by  the  gypsy  moth,  and  the  brown-tail  moth 
occurs  in  small  numbers.  Practically  all  the  necessary  work 
on  street  trees  has  been  done  by  the  local  superintendent, 
and  work  on  private  estates  is  now  receiving  his  attention. 
Burlapping  will  be  necessary  next  summer  in  the  sections 
where  the  gypsy  moth  has  been  located. 

Brockton. 

Edward  Mottau,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .        .        .  |2,5CO  00 

1906,  amount  required  before  reimbursement,  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  2o5  76 
1905,  amount  of  State  reimbursement, - 

A  preliminary  examination  of  Brockton  was  made  during 
the  caterpillar  season  and  7  localities  were  found  to  be  in- 
fested with  the  gypsy  moth.  Since  that  time  the  street  trees 
have  been  thoroughly  examined  and  a  few  additional  infested 
localities  found.  A  complete  inspection  of  the  entire  city 
will  be  made  before  the  eggs  hatch  next  spring. 

The  gypsy  moth  problem  in  Brockton  is  a  most  serious 
one,  as  the  city  is  a  notable  electric  car  centre ;  it  is  pecul- 
iarly exposed  to  infestation  from  Quincy,  Braintree,  Milton 
and  Boston,  and,  on  the  other  hand,  unless  very  thorough 
work  is  done  here,  the  city  may  become  a  source  of  infesta- 
tion for  a  large  area  of  surrounding  country.  No  important 
gypsy  moth  colonies  have  yet  been  found,  and  the  brown- 
tail  moths,  though  thoroughly  scattered,  are  nowhere  in 
serious  numbers.  The  work  against  both  species  of  moths 
has  been  accomplished  in  a  very  satisfactory  manner  by  the 
local  superintendent.  It  will  probably  be  necessary  to  bur- 
lap the  trees  in  the  sections  infested  with  the  gypsy  moth 
next  season. 
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Canton. 

WiLLiAK  Gallitan,  Locol  Stq)erintendent. 

1905,  amount  required  before  reimbursement,        .        .  $740  12 

1906,  amount  required  before  reimbursement,  .  .  1,480  24 
1905,  amount  expended  in  work  against  moths,  estimated,  .  40  00 
1905,  amount  of  State  reimbursement, 

Two  localities  have  been  found  infested  by  the  gypsy 
moth,  and  the  brown-tail  moth  occurs  only  in  small  num- 
bers. The  nests  of  both  species  of  moths  have  been  de- 
stroj'ed,  both  on  street  trees  and  on  private  estates.  Bur- 
lapping  will  be  necessary  next  season  in  the  sections  where 
the  gypsy  moth. was  found. 

Carlisle. 

Chablks  FoBBUBH,  Local  Superintendent* 

1905,  amount  required  before  reimbursement,  ....      (80  71 

1906,  amount  required  before  reimbursement,  ....  161  41 
1905,  amount  expended  in  work  against  moths,        ... 

1905,  amount  of  State  reimbursement, - 

A  single  gypsy  moth  colony  was  located  in  this  town  on 
the  farm  of  F.  C.  Cook,  but  a  careful  roadside  and  orchard 
inspection  failed  to  reveal  any  further  signs  of  the  insect. 
The  brown-tail  moth  occurs  in  scattering  numbers  in  or- 
chards throughout  the  town.  As  yet  there  has  been  but  a 
small  amount  of  work  against  either  insect,  but  we  have 
assurances  that  the  same  will  be  taken  up  at  an  early  date. 
It  is  important  next  year  that  the  entire  area  of  the  town  be 
thoroughly  inspected,  and  that  the  trees  in  the  vicinity  of 
the  gypsy  moth  colony  be  burlapped  and  attended. 

Carver. 
E.  H.  MuBDOCK,  Local  Superintejident. 

1905,  amount  required  before  reimbursement,  ....  (303  42 

1906,  amount  required  before  reimbursement,  ....  606  84 
1905,  amount  expended  in  work  against  moths,  estimated,  .  20  00 
1905,  amount  of  State  reimbursement, 

Seven  localities  have  been  found  infested  with  the  gypsy 
moth  along  the  main  road  from  Plymouth  to  Middleborough. 
The  brown-tail  moth   has   been   noticed  in  small  numbers 
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along  roadsides  and  in  orchards.  All  necessary  work 
against  both  moths  has  been  performed  by  the  local  super- 
intendent. A  limited  amount  of  burlapping  will  be  necessary 
here  next  year. 

Chelmsford. 

Gkobgs  B.  B.  Wright,  Local  Stq)eriTUendent. 

1905,  amount  required  before  reimbursement,        .        .        .  $617  55 

1906,  amount  required  before  reimbursement,  .  .  1,235  09 
1905,  amount  expended  in  work  against  moths,  estimated,  .  450  00 
1905,  amount  of  State  reimbursement, - 

A  single  egg  cluster  found  on  the  estate  of  Mrs.  B.  M. 
Wilson  by  the  State  inspector  is  the  only  evidence  of  the 
gypsy  moth  in  Chelmsford,  although  the  roadsides  and  or- 
chards throughout  the  town  have  been  generally  examined. 
The  brown-tail  moth  is  present  in  average  numbers  through- 
out the  entire  area.  Operations  against  this  insect  on  street 
trees  and  those  on  public  grounds  are  now  in  progress  and 
should  be  completed  by  February  1.  The  town  authorities 
have  made  suitable  provision  for  the  necessary  work  which 
is  being  carried  out  in  a  very  satisfactory  manner.  The 
operations  of  next  season  should  include  a  thorough  inspec- 
tion of  the  entire  town,  with  burlapping  in  the  section  where 
the  gypsy  moth  colony  is  located. 

COHASSKT. 
John  S.  Glabk,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,                        .  $1,281  46 

1906,  amount  required  before  reimbursement,  2,562  89 
1905,  amount  expended  in  work  against  moths,  estimated,  .  500  00 
1905,  amount  of  State  reimbursement, - 

During  the  preliminary  inspection  of  Cohasset  in  the 
caterpillar  season,  12  localities  were  found  to  be  infested 
with  the  gypsy  moth,  nearly  all  within  a  short  distance  of 
the  centre  of  the  town.  After  the  eggs  were  laid,  the  street 
trees  and  many  of  the  private  estates  were  examined,  with 
the  result  that  about  100  places  were  found  infested  by  the 
gypsy  moth.  The  woodland  area  near  the  Turkey  Hill 
district  is  somewhat  infested  and  will  be  given  a  thorough 
examination  before  the  eggs  hatch  next  spring.    The  brown- 
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tail  moth  has  been  found  scattered  throughout  the  town. 
The  local  superintendent  has  inspected  nearly  all  the  street 
trees  and  has  practically  completed  his  work  against  the 
brown-tail  moth,  except  on  private  estates.  Next  season 
the  sections  infested  by  the  gypsy  moth  should  be  burlapped 
and  carefully  attended. 

Concord. 

WiLLABD  T.  Fabbab,  LoccU  Stq>erintendent. 

1906,  amount  required  before  reimbursement,  .  .  .  $1,098  01 
1906,  amount  required  before  reimbursement,  .  2,196  01 
1905,  amount  expended  in  work  against  moths,     ...  - 

1905,  amount  of  State  reimbursement, 

Small  gypsj  moth  colonies  are  widely  scattered  in  Con- 
cord and  the  brown-tail  moth  is  also  in  evidence.  Some  45 
estates  are  known  to  be  infested  with  the  gypsy  moth,  the 
largest  colony  being  on  the  Lowell  road,  where  25  new  nests 
were  found.  The  ordinary  procedure  of  burlapping  and 
spraying  next  season  should  result  in  holding  these  infesta- 
tions in  check,  and  it  is  desirable  that  the  town  be  thoroughly 
inspected  at  the  earliest  possible  moment.  Local  work 
against  the  moths  is  now  in  progress  and  is  being  properly 
supported  by  the  town  officials. 

Dedhah. 

Gkobgb  W.  Phillips,  LoccU  Superintendent. 

1905,  amount  required  before  reimbursement,        .        .        .  t2,159  65 

1906,  amount  required  before  reimbursement,  .  .  .  4,319  29 
1905,  amount  expended  in  work  against  moths,  .  .  93^75 
1905,  amount  of  State  reimbursement, - 

Five  gypsy  moth  colonies  have  been  located  in  Dedham, 
which,  being  the  county  seat,  is  visited  by  travel  from  all 
directions.  It  is  particularly  important  that  these  infesta- 
tions be  kept  under  control  in  order  to  prevent  scattering 
of  the  caterpillars  throughout  the  surrounding  towns.  The 
brown-tail  moth  occurs  here  in  small  numbers. 

It  has  been  difficult  in  this  town  to  overcome  local  apathy, 
and,  unless  the  necessary  work  is  vigorously  prosecuted  in 
the  near  future,  serious  results  will  probably  follow.  The 
officials  and  citizens  of  this  town  should  realize  that  the  gypsy 
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moth  is  not  a  pest  to  be  trifled  with,  and  that  a  few  dollars 
spent  now  in  thorough  work  will  be  in  the  interests  of  true 
economy.  If  the  gypsy  moth  is  allowed  to  increase,  large 
expenditures  will  be  necessary  in  the  course  of  a  few  years. 

Dover. 
JoHir  McGlurb,  Local  St^^erintendent. 

1905,  amount  required  before  reimbursement,  ....  $185  61 

1906,  amount  required  before  reimbursement,  .  .  371  21 
1905,  amount  expended  in  worlc  against  moths,  ...  8  00 
1905,  amount  of  State  reimbursement, 

A  partial  examination  of  Dover  has  resulted  in  the  dis- 
covery of  2  small  gypsy  moth  colonies.  The  brown-tail 
moth  occurs  in  scattering  numbers  throughout  the  town. 
The  local  officials  have  supported  the  work  in  a  very  satis- 
factory manner,  and  at  this  writing  about  two-thirds  of  the 
public  trees  have  been  cleared  of  the  moths.  Burlapping 
will  be  necessary  next  season  in  the  sections  infested  by  the 
gypsy  moth. 

DUXBURY. 
HsNBT  H.  Lkwis,  Local  SvperintendenU 

1905,  amount  required  before  reimbursement,  ....  1374  10 

1906,  amount  required  before  reimbursement,  ....  748  20 
1905,  amount  expended  in  work  against  moths,  .  .  .  90  00 
1905,  amount  of  State  reimbursement, 

Eleven  gypsy  moth  colonies  have  been  located  in  this 
town,  none  of  them  of  large  size  but  all  of  importance 
because  of  the  danger  of  scattering  of  caterpillars.  The 
principal  infestations  are  in  the  shore  district.  The  town 
should  be  carefully  inspected  next  season  and  a  considerable 
amount  of  burlapping  will.be  necessary.  The  brown-tail 
moth  is  generally  scattered  throughout  the  town.  The  work 
against  both  moths  has  been  prosecuted  in  a  most  satisfactory 
manner  by  the  local  superintendent. 

East  Bridgewater. 
William  T.  Grbbms,  LocaX  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  f326  18 

1906,  amount  required  before  reimbursement,  ....  652  87 
1905,  amount  expended  in  work  against  moths,  estimated,  .  70  00 
1905,  amount  of  State  reimbursement, - 
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A  small  gypsy  moth  colony  was  found  in  this  town  in 

1903.  A  thorough  examination  this  year  by  the  State  in- 
spectors has  revealed  4  additional  infested  localities.  The 
brown-tail  moth  is  relatively  scarce  in  the  town.  The  local 
situation  is  well  in  hand,  the  work  done  by  the  superintend- 
ent being  most  satisfactory.  Burlapping  will  be  necessary 
another  season  in  the  sections  infested  with  the  gypsy  moth. 

Framingham. 

N.  I.  BowDiTCH,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,                        .  $1,843  73 

1906,  amount  required  before  reimbursement,  .  .  3,687  44 
1905,  amount  expended  in  work  against  moths,  estimated,  .  300  00 
1905,  amount  of  State  reimbursement, 

Framingham,  from  its  location  on  the  main  avenue  of 
travel  betwen  Boston  and  AVorcester,  is  peculiarly  liable  to 
infestation ;  in  fact,  the  gypsy  moth  was  reported  here  in 

1904.  A  preliminary  inspection  in  the  caterpillar  season 
of  1905  revealed  a  small  colony  on  Concord  Street,  which 
was  burlapped  and  attended  during  the  remainder  of  the 
season.  Additional  work  by  Inspectors  I.  L.  Bailey  and 
A.  G.  Smith  of  this  oflGice  developed  a  very  unfortunate  gen- 
eral infestation  of  the  town,  the  gypsy  moth  being  found  on 
about  100  estates.  The  principal  colonies  are  in  the  three 
residential  sections :  Framingham  Centre,  South  Framing- 
ham and  Saxonville.  The  brown-tail  moth  is  also  quite 
generally  scattered  over  the  town,  occuring  in  largest  num- 
bers at  South  Framingham  and  Saxonville. 

The  local  moth  work  has  been  prosecuted  with  vigor  and 
to  our  complete  satisfaction.  As  soon  as  possible  the  entire 
woodland  area  should  be  scouted,  and  next  season  the  usual 
burlapping  for  gypsy  moth  caterpillars  and  probably  a 
limited  amount  of  spraying  will  be  required.  The  work 
of  the  local  superintendent  has  been  well  supported  by 
the  town  oflScials  and  citizens,  and  should  make  a  satis- 
factory showing  next  year  if  the  present  liberal  policy  is 
continued. 
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Georgetown. 

WiLLiAK  B&AT,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  $195  86 

1906,  amount  required  before  reimbursement,  ....  391  72 
1905,  amount  expended  in  work  against  moths,  .  .  107  90 
1905,  amount  of  State  reimbursement, - 

A  few  gypsy  moth  egg  clusters  have  been  found  at  various 
points  in  Georgetown,  and  the  brown-tail  moth  is  com- 
monly in  evidence  in  orchards  and  woodland.  The  local 
superintendent  has  cleared  the  brown-tail  nests  from  about 
one-third  of  the  street  trees  and  is  carrying  on  the  work  in 
a  satisfactorv  manner.  Another  season  the  trees  in  the 
localities  where  gypsy  moths  were  found  should  be  burlapped 
and  receive  careful  attention. 

In  this  town  there  was  formerly  a  large  woodland  colony 
which  was  destroyed  in  1899  by  the  employees  of  the  State 
Board  of  Agriculture.  In  the  time  which  has  elapsed  since 
the  cessation  of  the  former  State  gypsy  moth  work,  there 
has  been  ample  opportunity  for  any  moths  remaining  in  this 
colony  to  develop  to  noticeable  numbers.  But  very  careful 
examination  made  of  the  woodland  in  and  around  this  colony 
has  failed  to  reveal  any  form  of  the  gypsy  moth. 

Groveland. 

F&BD  A.  Wood,  Local  Svperintendent. 

1905,  amount  required  before  reimbursement,  ....  f  209  52 

1906,  amount  required  before  reimbursement,  ....  419  OS 
1905,  amount  expended  in  work  against  moths,  173  43 
1905,  amount  of  State  reimbursement, - 

None  of  the  few  gypsy  moth  colonies  in  this  town  are  of 
notable  size  or  present  any  special  di£5culties.  The  infesta- 
tions are  practically  confined  to  the  central  residential  dis- 
trict, and  if  thoroughly  treated  next  season  should  be  easily 
brought  under  control.  The  local  superintendent  has  cleared 
the  brown-tail  moth  nests  from  about  one-half  the  street 
trees  and  has  destroyed  all  gypsy  moth  egg  clusters  found. 
The  trees  in  the  localities  infested  with  the  gypsy  moth 
should  be  burlapped  next  sea^^on  and  receive  careful  attention. 
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Halifax. 
Frank  D.  Lton,  Ijocal  Superintendent, 

1905,  amount  required  before  reimbarsement,  ....  $63  11 

1906,  amount  required  before  reimbursement,  ....  126  21 
1905,  amount  expended  in  work  against  moths,  estimated,  .  10  00 
1905,  amount  of  State  reimbursement, 

A  general  examination  of  the  street  trees  of  Halifax  has 
been  completed  by  inspectors  from  this  oflGice,  and  as  a  result 
the  gypsy  moth  has  been  found  in  9  localities.  A  small  in- 
festation near  the  Hanson  line  has  been  reported  by  the  local 
force  of  that  town.  Halifax  is  particularly  exposed  to  in- 
festation from  the  number  of  summer  visitors  in  the  Mon- 
ponsett  Pond  section.  The  local  work  on  street  trees 
against  both  gypsy  and  brown-tail  moths  is  completed,  and 
practically  all  private  estates  have  also  received  necessary 
attention.  Burlappingin  the  sections  infested  by  the  gypsy 
moth  will  be  necessary  next  summer.  There  are  a  few 
scattering  brown-tail  moth  nests  in  Halifax. 

Hamilton. 
Gbosgb  H.  Gibnbt,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,                        .  f 560  38 

1906,  amount  required  before  reimbursement,  .  .  1,120  77 
1905,  amount  expended  in  work  against  moths,  .  1,306  10 
1905,  amount  of  State  reimbursement, 

This  town  is  generally  infested  with  the  gypsy  moth.  The 
most  important  colonies  are  at  Asbury  Park  and  around 
Chebacco  Lake.  In  these  sections  there  are  a  large  number 
of  summer  cottages,  and  the  danger  of  distribution  from  the 
colonies  is  great.  Much  thorough  work  will  be  necessary 
here  next  season. 

In  October  a  part  of  the  infested  roadsides  was  thinned 
out,  and  during  November  and  December  the  brown-tail 
moth  nests  on  street  trees  throughout  the  town  were  re 
moved.  The  trees  in  the  parts  infested  with  the  gypsy 
moth  should  be  burlapped  next  season,  and  a  certain  amount 
of  spraying  will  be  necessary  in  the  Asbury  Park  section. 
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Hanover. 

W.  S.  Stoddabd,  LoccU  Siq)erintendent. 

1905,  amount  required  before  reimbursement,  .        .       *.        .  $274  16 

1906,  amount  required  before  reimbursement,  ....  548  82 
1905,  amount  expended  in  work  against  moths,  estimated,  105  00 
1905,  amount  of  State  reimbursement, 

In  this  town  81  localities  have  been  found  infested  by  the 
gypsy  moth,  principally  in  the  residential  and  farming  sec- 
tions. It  is  probable  that  the  moth  also  occurs  in  small 
numbers  in  the  woodlands,  and  here  a  careful  inspection  will 
be  necessary  in  the  near  future.  The  brown-tail  moth  is 
generally  scattered  throughout  the  town,  but  has  been  well 
controlled  by  the  work  of  the  tree  warden.  This  has  been 
carried  on  in  a  very  satisfactory  manner,  and  if  prosecuted 
with  as  much  vigor  next  season  the  gypsy  moth  colonies 
should  be  brought  under  control. 

Hanson. 

A.  L.  Damb,  Local  Svperintendent, 

1905,  amount  required  before  reimbursement,  ....  $149  30 

1906,  amount  required  before  reimbursement,  ....  298  60 
1905,  amount  expended  in  work  against  moths,  estimated,  60  00 
1905,  amount  of  State  reimbursement, - 

Upward  of  50  estates  in  Hanson  are  infested  by  the 
gypsy  moth.  The  insect  has  been  located  in  all  sections  of 
the  town,  and  a  great  deal  of  careful  work  will  be  necessary 
to  bring  it  under  control.  The  town  is  unfortunate  in  hav- 
ing a  large  number  of  old  decayed  apple  trees  standing  in  or 
near  infested  places.  Before  thorough  work  can  be  done, 
these  trees  should  be  removed  or  properly  trimmed  and  the 
cavities  filled  with  cement.  As  yet  we  have  been  unable  to 
make  an  inspection  of  the  woodland  in  the  northern  part  of 
the  town,  but  this  matter  will  receive  attention  in  the  near 
future  from  the  local  superintendent  and  his  men.  The 
necessary  work  against  both  gypsy  and  brown-tail  moths 
has  been  completed  by  the  local  superintendent  in  a  highly 
satisfactory  manner.  The  brown-tail  moth  infestation  in 
the  town  is  light. 
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Haverhill. 

Hbnbt  Fbost,  Local  Superintendent, 

1906,  amount  required  before  reimbursement,                        .  $2,600  00 

1906,  amount  required  before  reimbursement,  6,000  00 

1906,  amount  expended  in  work  against  moths,              .  786  70 

1906,  amount  of  State  reimbursement, 

Haverhill  has  been  examined  at  different  dates  by  the 
State  inspectors,  who  found  the  gypsy  moth  on  about  a 
dozen  private  estates.  The  two  principal  colonies  are  at  40 
Park  Street  and  15  York  Street.  There  can  be  but  little 
doubt  that  the  city  has  become  infested  with  the  gypsy  moth 
from  the  large  amount  of  automobile  travel  passing  through 
it  from  points  to  the  southward. 

The  local  work  is  in  good  hands,  and  is  being  carried  out 
in  a  satisfactory  manner.  The  brown-tail  moth  webs  have 
been  removed  from  about  one-third  of  the  city  trees,  and  a 
considerable  amount  of  work  has  been  done  by  private 
citizens.  Next  season  the  trees  in  the  sections  infested  by 
the  gypsy  moth  should  be  burlapped  and  sprayed. 

HiKGHAM. 
Waiuuen  W.  Lothbop,  Local  Superintendent, 

1906,  amount  required  before  reimbursement,  f 872  69 

1906,  amount  required  before  reimbursement,        .        .        .  1,746  38 

1906,  amount  expended  in  work  against  moths,  estimated,    .  100  00 

1906,  amount  of  State  reimbursement, 

During  the  caterpillar  season  13  estates  infested  with  the 
gypsy  moth  were  located  in  Hingham,  all  within  one-half 
mile  of  the  railroad  station.  The  fall  inspection  by  the  local 
superintendent  showed  275  estates  infested  by  the  gypsy 
moth,  but  usually  there  were  not  more  than  one  or  two  egg 
clusters  in  a  place.  While  those  moth  colonies  are  scattered 
practically  throughout  the  entire  town,  none  of  them  offer 
any  serious  difficulties  in  the  way  of  treatment.  At  this 
writing  the  street  trees  throughout  the  town  have  been 
cleared  of  the  gypsy  moth,  and  active  operations  against  the 
brown-tail  moth  are  in  progress.  The  street  trees  of  the 
town  should  be  burlapped  next  season. 
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Hingham  is  in  such  a  condition,  as  regards  both  gypsy  and 
brown-tail  moths,  that,  unless  a  large  amount  of  thorough 
work  can  be  done  next  season,  the  insects  will  soon  increase 
to  such  an  extent  that  a  large  annual  expense  will  be  neces- 
sary. 

The  town  officials  and  citizens  have  shown  a  most  com- 
mendable interest  in  prosecuting  the  work,  and  the  efforts  of 
the  local  superintendent  have  been  well  planned  and  carried 
out  in  a  most  satisfactory  manner.  Mention  should  be  made 
of  the  good  work  done  against  the  brown-tail  moth  in  past 
years  by  Tree  Warden  A.  W.  Young  which  has  materially 
reduced  the  cost  of  operations  the  present  year. 

HOLBROOK. 
WiLLiAK  Hatdbn,  Local  Sigf>erinte7iderU. 

1905,  amount  required  before  reimbursement,  ....  f253  64 

1906,  amount  required  before  reimbarsement,  .  .  .  .  507  37 
1905,  amount  expended  in  work  against  moths,  estimated,  .  25  00 
1905,' amount  of  State  reimbursement, 

Seven  different  localities  in  this  town  have  been  found  in- 
fested by  the  gypsy  moth,  while  the  brown-tail  moth  occurs 
in  scattering  numbers.  The  problem  here  is  a  relatively 
simple  one  if  the  trees  can  be  burlapped  and  thoroughly  at- 
tended next  summer.  The  street  trees  and  private  estates 
as  well  have  been  cleared  of  both  species  of  moths,  and  the 
work  has  been  done  in  a  very  satisfactory  manner. 

HOPKINTON. 

B.  I.  Frail,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  $327  86 

1906,  amount  required  before  reimbursement,  ....  655  71 
1905,  amount  expended  in  work  against  moths,        ...  - 
1905,  amount  of  State  reimbursement, - 

The  roadsides  and  orchards  of  this  town  have  been  ffener- 
ally  inspected,  and  a  single  gypsy  moth  egg  cluster  found. 
The  brown-tail  moth  occurs  in  very  small  numbers.  The 
necessary  work  in  this  town  as  yet  has  not  been  done.  It 
will  include  burlapping  next  season  in  the  section  where  the 
gypsy  moth  was  found. 
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Hudson. 

E.  L.  JswKTT,  Local  Stq>€rintendent. 

1905,  amount  required  before  reimbursemeDt,                .        .  $626  41 

1906,  amount  required  before  reimbursement,  .  .  1,252  82 
1905,  amount  expended  in  work  against  moths,  .  .  150  90 
1905,  amount  of  State  reimbursement, 

A  single  gypsy  moth  egg  cluster  has  been  found  in  the 
Cherry  Street  section  of  Hudson,  and  the  brown-tail  moth 
18  very  abundant  in  the  residential  district.  The  local  au- 
thorities have  taken  up  the  work  of  clearing  the  street  trees 
of  both  moths,  and  this  operation  is  in  progress  at  the  present 
writing.  Next  season  the  trees  in  the  gypsy  moth  infested 
district  will  require  burlapping  and  careful  attention. 

Hull. 
Smith  F.  Stubois,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .        .  t909  23 

1906,  amount  required  before  reimbursement,  .  .  .  1,818  45 
1905,  amount  expended  in  work  against  motlis,  estimated,  .  15  00 
1905,  amount  of  State  reimbursement, 

Hull  is  exposed  to  infestation  through  the  immense 
amount  of  travel  during  the  summer  months  from  the  entire 
metropolitan  district.  The  gypsy  moth  has  been  found  in 
serious  numbers  on  the  peninsula  known  as  Hull  Village. 
The  badly  infested  section  in  the  vicinity  of  Willow  Street 
has  been  cleared  by  the  local  superintendent,  who  has  also 
removed  the  nests  of  gypsy  and  brown-tail  moths  on  all  the 
street  trees.  There  is  a  considerable  brown-tail  moth  infes- 
tation in  the  town. 

The  work  here  has  been  performed  in  a  very  thorough 
manner,  but  it  should  be  noted  that  the  efforts  of  the  local 
superintendent  are  seriously  handicapped  by  the  apathy  of  a 
large  number  of  non-resident  property  owners.  Most  vig- 
orous measures  should  be  applied  next  season  to  suppress 
the  moths.  The  trees  throughout  the  town  should  be  bur- 
lapped,  and  a  considerable  amount  of  spraying  will  be  nec- 
essary in  the  worst  infested  sections. 
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Hyde  Park. 

Harrt  G.  Higbbb,  Local  Superintendents 

1905,  amount  required  before  reimbursement,        .        .        .  $2,500  00 

1906,  amount  required  before  reimbursement,  .  .  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  estimated,  .  350  00 
1905,  amount  of  State  reimbursement, 

One  of  the  earliest  findings  of  the  gypsy  moth  outside  the 
old  infested  district  of  1899  was  made  in  Hyde  Park  last 
May  soon  after  the  commencement  of  the  State  work.  At 
that  time  the  State  superintendent  was  hopeful  that  this 
colony  might  be  found  to  be  on  the  outer  border  of  the  in- 
fested district,  and,  pending  action  of  the  local  authorities, 
he  had  it  thoroughly  sprayed  to  destroy  the  caterpillars. 
Following  this  work  the  trees  were  burlapped  and  carefully 
attended  during  the  summer,  with  the  result  that  no  other 
specimens  of  the  gypsy  moth  were  found  in  this  locality. 

Most  unfortunately  the  fall  inspection  has  revealed  the 
gypsy  moths  generally  scattered  through  the  entire  town, 
while  several  bad  colonies  have  been  discovered,  notably  the 
one  in  the  Fairmount  section.  Here  the  trees  on  infested 
estates  should  be  burlapped  and  attended,  and  spraying  will 
doubtless  be  necessary,  particularly  on  certain  badly  in- 
fested private  estates.  The  bro>vn-tail  moth  has  been  plenti- 
ful on  street  trees  throughout  the  town. 

The  work  against  the  moths  in  Hyde  Park  has  been  done 
in  a  very  satisfactory  manner,  taking  into  consideration  the 
large  number  of  miles  of  streets,  and  the  delay  on  the  part 
of  local  authorities  to  provide  suitable  funds  for  the  most 
economical  prosecution  of  operations. 

Ipswich. 
Hbnbt  L.  Obdway,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,                .        .  $743  19 

1906,  amount  required  before  reimbursement,  .  1,486  38 
1905,  amount  expended  in  work  against  moths,  .  .  1^184  89 
1905,  amount  of  State  reimbursement, ~ 

A  hasty  examination  of  Ipswich  was  made  in  July  by 
Inspector  John  Sweeney,  w^ho  reported  that  the  gypsy  moth 
was  scattered  generally  throughout  the  toVvn.     During  the 
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fall  examination  raany  small  colonies  were  found  on  private 
estates.  There  are  no  serious  infestations  here  at  present, 
but  a  great  amount  of  work  will  be  necessary  to  prevent  the 
increase  of  the  moth.  During  the  late  fall  the  infested  road- 
sides were  cut  out  and  put  in  condition  for  spraying  and 
burlapping.  The  nests  of  the  brown-tail  moth  have  been 
removed  from  the  street  trees  in  a  part  of  the  residential 
section.  The  infestation  by  this  insect  is  greatest  in  the 
eastern  part  of  the  town. 

Lying  as  Ipswich  does  in  the  path  of  the  main  line  of 
travel  along  the  North  Shore,  it  is  particularly  exposed  to 
infestation  by  the  gypsy  'moth,  and  should  have  careful  at- 
tention next  season. 

Kingston. 

Danibl  Wbston,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  $283  29 

1906,  amount  required  before  reimbursement,  ....  666  57 
1905,  amount  expended  in  work  against  moths,  estimated,  .  50  00 
1905,  amount  of  State  reimbursement, 

The  roads  throughout  the  entire  town  have  been  inspected, 
and  29  small  and  widely  scattered  colonies  of  the  gypsy  moth 
found.  While  the  moth  occurs  throughout  the  residential 
section,  none  of  the  colonies  are  of  notable  size,  and  all  should 
be  easily  brought  under  control  if  the  present  thorough 
work  can  be  continued  during  the  coming  year. 

Brown-tail  moths  are  generally  in  evidence  throughout 
the  town,  but  a  great  deal  of  work  against  these  insects  has 
been  done  by  private  citizens.  Burlapping  will  be  neces- 
sary in  1906  in  the  sections  infested  with  the  gypsy  moth. 
The  woodlands  of  the  town  should  be  inspected  at  the  earliest 
possible  moment. 

Lakeville. 

S.  T.  Nelson,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  tl24  86 

1906,  amount  required  before  reimbursement,  ....  249  71 
1905,  amount  expended  in  work  against  moths,  estimated,  .  7  00 
1905,  amount  of  State  reimbursement, 

Lakeville  must  be  included  in  the  list  of  infested  towns, 
on  the  strength  of  the  single  gypsy  moth  egg  cluster  found. 
The  roadside  trees  and  those  on  estates  adjacent  to  the  high- 
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ways  have  been  thoroughly  examined  by  the  local  superin- 
tendent working  with  the  State  inspector,  but  no  further 
infestations  have  been  found. 

In  the  section  where  the  egg  cluster  was  located,  the  trees 
should  be  burlapped  and  attended  next  season,  and  it  will  be 
well,  if  opportunity  permits,  to  make  an  examination  of  the 
woodland  area  of  the  town. 

Lawrence. 
Isaac  E^llxt,  Local  Stiperintendent, 

1906,  amount  required  before  reimbursement,  .  .  #2,500  00 
1906,  amount  required  before  reimbursement,  5,000  00 

1905,  amount  expended  in  work  against  moths,     ... 
1905,  amount  of  State  reimbursement, 

Five  small  gypsy  moth  colonies  were  located  last  summer 
in  Lawrence  by  Inspector  D.  G.  Murphy.  The  brown-tail 
moth  occurs  commonly  in  the  city.  During  recent  years 
the  local  park  board,  having  in  charge  the  city  trees,  has 
followed  a  very  liberal  policy  in  combating  insect  pests  of 
all  kinds,  and  the  work  done  by  the  local  superintendent  is 
entitled  to  particular  commendation.  At  the  present  writing 
about  one-half  the  street  trees  of  the  city  have  been  inspected 
and  cleared  of  both  species  of  moths.  It  is  expected  that 
work  on  private  estates  will  begin  by  February  1.  The 
movement  by  citizens  to  suppress  the  moths  has  received  an 
impetus  from  the  efforts  of  the  two  local  improvement  so- 
cieties, which  have  purchased  the  necessary  tools  and  loaned 
them  freely  to  all  applicants.  Several  manufacturing  cor- 
porations are  also  engaged  in  clearing  their  property  of  the 
moth  pests. 

The  work  of  next  season  should  include  a  limited  amount 
of  spraying  together  with  burlapping,  and  thorough  attention 
in  the  sections  where  the  gypsy  moth  was  found  in  1905. 

Lincoln. 

Bdwabd  B.  Farbah,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  $457  OS 

1906,  amount  required  before  reimbursement,  ....  914  06 
1905,  amount  expended  in  work  against  moths,  estimated,  53  00 
1905,  amount  of  State  reimbursement, - 
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The  gypsy  moth  is  scattered  over  the  entire  area  of  Lin- 
coln. All  woodland  tracts,  so  far  as  they  have  been  in- 
spected, are  infested.  The  local  superintendent  has  taken  up 
the  work  with  a  great  deal  of  energy,  and  has  been  properly 
supported  by  the  town  officials.  As  a  result,  practically  all 
the  necessary  work  against  the  moths  on  public  trees  has 
been  accomplished,  and  steps  are  now  under  way  to  apply 
the  provisions  of  the  act  to  private  estates.  The  infested 
roadside  brush  in  several  sections  is  a  source  of  danger,  since 
it  will  not  be  possible  to  keep  the  street  trees  free  from  the 
moths  unless  this  brush  is  thoroughly  treated.  There  exists, 
most  naturally,  strong  local  sentiment  against  cutting  the 
brush  along  the  highways,  and,  as  an  alternative,  a  great 
deal  of  spraying  will  be  necessary  in  some  places.  This  will 
materially  increase  the  cost  of  the  work,  and  a  part  of  the 
expense  may  well  be  borne  by  those  who  insist  upon  this 
method  of  fighting  the  moth.  A  thorough  inspection  of  the 
town  should  be  made  in  the  near  future.  Aside  from  the 
spraying  mentioned,  the  trees  in  the  localities  infested  by 
the  gypsy  moth  should  be  burlapped  next  season  and  thor- 
oughly attended. 

Marlborough. 

M.  E.  Lyons,  Local  Svperintendent. 

1905,  amount  required  before  reimbursement,  .        .    f  1,895  80 

1906,  amount  required  before  reimbursement,  .      8,791  60 
1905,  amount  expended  in  work  against  moths,      ... 

1905,  amount  of  State  reimbursement, 

A  small  gypsy  moth  colony  has  been  found  in  the  Mount 
Pleasant  Street  section  of  Marlborough,  but  the  brown-tail 
moth  occurs  in  large  numbers  over  the  whole  city,  particu- 
larly in  the  residential  district.  But  little  has  been  done 
here  as  yet  in  the  way  of  fall  work,  but  we  have  assurances 
that  operations  against  the  moths  will  be  taken  up  in  the 
near  future.  It  seems  probable  that  a  considerable  expense 
will  be  involved  in  suppressing  the  brown-tail  moth  in  this 
city.  The  gypsy  moth  infestation  offers  no  special  diffi- 
culties in  the  way  of  treatment. 
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Mabshfield. 
W.  L.  Spbagux,  Xoca/  Si^erintendent. 

1905,  amount  required  before  reimbursement,  ....  $330  35 

1906,  amount  required  before  reimbursement,  ....  660  70 
1905,  amount  expended  in  work  a^nst  moths,  estimated,  .  60  00 
1905,  amount  of  State  reimbursement, 

Eight  estates  in  Marshfield  have  been  found  infested  with 
the  gypsy  moth,  and  the  brown-tail  moth  is  generally  scat- 
tered through  the  town.  The  gypsy  moth  infestations  are 
practically  all  in  the  central  residential  district,  and  have  re- 
ceived thorough  treatment.  The  brown-tail  moth  nests  have 
been  removed  from  the  street  trees,  and  work  against  them 
on  private  estates  is  now  under  way  and  is  being  prosecuted 
with  commendable  vigor. 

The  citizens  of  this  town  are  awake  to  the  importance  of 
suppressing  the  moths,  and  are  co-operating  to  the  fullest 
extent  in  this  work. 

Maynard. 

Luke  S.  Bbookb,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .                .  9704  93 

1906,  amount  required  before  reimbursement,  .  .  1,409  87 
1905,  amount  expended  in  work  against  moths,  estimated,  .  20  00 
1905,  amount  of  State  reimbursement, 

Inspection  of  the  roadsides  and  orchards  in  this  town  re- 
vealed the  presence  of  the  brown-tail  moth  in  considerable 
numbers,  and  a  single  estate  infested  by  the  gypsy  moth. 
The  local  superintendent  has  shown  a  most  commendable 
activity  in  prosecuting  the  necessary  work,  and  has  the  situa- 
tion well  in  hand.  Further  inspecting  will  be  necessary 
next  season,  and  the  trees  in  the  infested  colony  should  be 
burlapped  and  attended. 

Merrimac. 

Gilbert  G.  Dayib,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  $253  34 

1906,  amount  required  before  reimbursement,  ....  506  68 
1905,  amount  expended  in  work  against  moths,  estimated,  240  00 
1905,  amount  of  State  reimbursement, 
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While  Merrimac  is  generally  infested  by  the  brown-tail 
moth,  but  a  single  gypsy  moth  egg  cluster  has  been  found, 
the  infested  locality  being  on  School  Street,  near  the  central 
part  of  the  town.  Work  against  the  brown-tail  moth  was 
begun  about  December  1,  and  has  been  carried  on  in  a  satis- 
factory manner.  The  trees  in  and  near  the  section  where 
the  gypsy  moth  egg  cluster  was  found  should  be  burlapped 
next  summer. 

Methuen. 

Hbmbt  Wagland,  Local  Superintendent. 

1905,  amoant  required  before  reimbarsement,                        .  f  1,030  08 

1906,  amount  required  before  reimbursement,               .  8,060  16 
1905,  amount  expended  in  work  against  moths,     ...  - 
1905,  amount  of  State  reimbursement, 

Four  gypsy  moth  colonies  have  been  located  in  this  town, 
and  the  brown-tail  moth  is  generally  abundant,  particularly 
in  residential  sections.  The  local  work  has  been  organized 
and  carried  out  in  a  satisfactory  manner.  The  trees  through- 
out the  residential  section  have  been  cleared  of  both  species 
of  moths,  and  work  is  now  under  way  in  the  outskirts  of  the 
town.  The  property  owners  have  received  notification,  and 
the  enforcement  of  the  law  on  private  estates  will  commence 
about  February  1.  The  local  work  has  received  cordial 
support  both  from  town  officials  and  from  citizens  in  general. 
The  burlap  should  be  applied  and  attended  next  season  where 
the  gypsy  moth  colonies  are  located,  and  a  thorough  inspec- 
tion of  the  town  is  desirable  at  an  early  date. 

MmDLEBOROUGH . 
D.  M.  Pratt,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  1826  29 

1906,  amount  required  before  reimbursement,  1,652  57 
1905,  amount  expended  in  work  against  moths,  estimated,  .  30  00 
1905,  amount  of  State  reimbursement, 

The  gypsy  moth  has  been  found  in  3  places  in  Middle- 
borough,  viz.,  on  Rock  Street,  Everett  Street  and  North 
Main  Street.  The  infestations  are  practically  of  the  same 
nature  as  occur  in  other  towns  in  southern  Plymouth  County, 
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only  a  few  nests  being  found  in  one  place.  The  brown-tail 
moth  occurs  here  in  small  numbers. 

A  great  deal  of  burlapping  and  other  careful  work  will  be 
necessary  here ;  but,  as  the  property  owners  are  disposed  to 
co-operate  with  the  local  superintendent,  we  are  hopeful 
that  the  moths  may  be  promptly  suppressed.  All  necessary 
work  against  the  moths  has  been  completed  in  a  very  satis- 
factory manner. 

MiDDLETON. 
M.  J.  Kmbrson,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  tl29  19 

1906,  amount  required  before  reimbursement,  ....  258  87 
1905,  amount  expended  in  work  against  moths,  .  .  548  28 
1905,  amount  of  State  reimbursement, 419  09 

The  gypsy  moth  has  been  found  generally  scattered  in 
Middleton,  but  no  large  colonies  as  yet  have  been  located. 
The  brown-tail  moth  is  abundant  everywhere,  particularly  in 
orchards  and  along  roadsides.  The  most  important  findings 
of  the  gypsy  moth  were  made  along  the  road  between  Middle- 
ton  and  Dan  vers.  A  large  hotel  in  the  southern  part  of  the 
town  is  much  visited  by  summer  travel,  and  the  grounds  here 
are  quite  seriously  infested.  This  colony  should  have 
thorough  attention  to  prevent  a  further  scattering  of  the 
moth.  The  trees  on  the  main  streets  of  the  town  should  be 
burlapped  next  season. 

Milton. 

Nathakibl  T.  Kiddbr,  Local  SuperiTUejident, 

1905,  amount  required  before  reimbursement,        .        .        .  |2,500  00 

1906,  amount  required  before  reimbursement,  .  5,000  00 
1905,  amount  expended  in  work  against  moths,  .  .  .  585  26 
1905,  amount  of  State  reimbursement, 

Milton  is  fortunate  in  having  had  for  several  years  the 
services  of  a  tree  warden  fully  alive  to  the  importance  of 
suppressing  the  gypsy  and  the  brown-tail  moths,  and  as  a 
result  the  insects  have  been  kept  well  under  control.  Our 
inspection  shows  that  the  gypsy  moth  is  scattered  in  small 
numbers  throughout  the  town,  including  the  woodlands  in 
the  southern  part  bordering  on  the  Blue  Hills  Reservation. 
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The  brown-tail  moth  is  lightly  scattered  over  the  residential 
part  of  the  town. 

Practically  all  the  necessary  work  against  the  brown-tail 
as  well  as  the  gypsy  moth  on  street  trees  and  private  estates 
of  the  entire  town  is  completed  at  this  writing.  The  trees 
in  the  places  infested  with  the  gypsy  moth  should  be  bur- 
lapped  next  season,  and  in  certain  localities  spraying  may  be 
necessary.  It  is  also  of  importance  to  inspect  the  woodlands 
thoroughly  at  the  earliest  opportunity. 

Natigk. 

Hbnkt  S.  Huhkxwxll,  Local  SvperirUendent. 

1905,  amouDt  required  before  reimbursement,        .        .        .    1 1,325  73 

1906,  amount  required  before  reimbursement,  2,651  45 
1905,  amount  expended  in  work  against  moths,     ...  - 

1905,  amount  of  State  reimbursement, 

Upward  of  65  private  estates  in  Natick  have  been  found 
infested  by  the  gypsy  moth,  with  scattering  infestation  on 
street  trees.  The  brown-tail  moth  occurs  in  average  num- 
bers throughout  the  town.  The  local  superintendent  has 
under  way  a  more  thorough  inspection  of  the  town,  and  we 
have  assurances  that  the  clearing  of  the  street  trees  will  be 
taken  up  at  an  early  date.  The  gypsy  moth  colonies  offer 
no  particular  difficulties  in  the  way  of  treatment,  but  the 
trees  in  them  should  be  burlapped  and  sprayed  next  season. 

This  town  possesses  many  beautiful  estates,  on  which 
numerous  fine  specimen  trees  may  be  found.  It  is  of  the 
utmost  impoitance,  therefore,  that  the  moth  be  exterminated 
here,  or  brought  thoroughly  under  control  at  the  earliest 
possible  date. 

Needhah. 

Ernxbt  E.  Bilxt,  Local  Sxq}erintendlent. 

1^,  amount  required  before  reimbursement,  .  fdOS  24 

1906,  amount  required  before  reimbursement,  •  .  •  1,616  48 
1905,  amount  expended  in  work  against  moths,  .  .  105  97 
1905,  amount  of  State  reimbursement,    .        .  >        .  . 

This  town  is  generally  infested  by  both  the  gypsy  and  the 
brown-tail  moths.     The  inspection  of  roadsides  and  orchards 
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has  shown  some  26  gypsy  moth  colonies,  principally  in  the 
Highlandville  section.  The  brown-tail  moth  is  scattered  in 
average  numbers  over  the  town.  The  gypsy  moth  colonies 
should  be  easily  brought  under  control  if  the  present  hearty 
co-operation  of  the  local  authorities  is  continued.  The 
necessary  local  work  is  in  progress,  and  has  been  carried  out 
in  a  very  satisfactory  manner.  Further  inspection  of  the 
woodland  should  be  made  at  the  earliest  possible  moment. 

Newbubt. 

BjurjAifur  Pbabsox,  Local  Stq;>eritUendent, 

1905,  amouDt  reqaired  before  reimbursement,  ....  1289  86 

1906,  amount  required  before  reimbursement,  ....  478  72 
1906,  amount  expended  in  work  against  moths,  549  88 
1905,  amount  of  State  reimbursement, 

The  egg  clusters  of  the  gypsy  moth  have  been  found  scat- 
tered throughout  Newbury,  being  particularly  abundant  in 
the  Oldtown  section,  where  as  many  as  20  nests  have  been 
found  on  a  small  estate.  The  most  important  infestations 
are  along  the  main  road  leading  to  Newburyport.  About 
one-half  of  the  street  trees  have  been  cleared  of  both  gypsy 
and  brown-tail  moths  by  the  local  superintendent,  and  the 
work  is  in  progress  at  this  writing.  The  trees  in  the  sec- 
tions infested  with  the  gypsy  moth  should  be  burlapped  next 
season,  and  spraying  will  be  necessary  in  a  few  localities. 
A  number  of  large  orchards  which  are  infested  should  be 
sprayed.  The  condition  of  the  woodland  in  this  town  has 
not  been  determined,  but  an  effort  will  be  made  to  have  it 
inspected  during  the  winter  and  spring. 


Newburyport. 

Thomas  T.  Uftok,  Local  Svperintendent 

1906,  amount  required  before  reimbursement, 
1906,  amount  required  before  reimbursement, 
1906,  amount  expended  in  work  against  motlis, 
1906,  amount  of  State  reimbursement,    . 


t2,162  17 
4,324  36 
1,866  84 


From  its  topographical  position  the  condition  of  New- 
buryport is  of  particular  importance,  since  nearly  all  the 
travel  to  New  Hampshire  points  passes  through  it,  and  any 
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moth  coloDies  existing  here  are  a  source  of  danger  to  a  wide- 
spread area.  The  gypsy  moth  has  been  found  generally 
scattered  throughout  all  parts  of  the  city,  and  the  brown-tail 
moth  is  notably  abundant.  A  thorough  inspection  of  the 
city  has  been  made,  with  the  result  that  nearly  every  section 
has  been  found  infested  with  the  gypsy  moth.  The  largest 
number  of  colonies  was  found  in  the  residential  section. 
Many  of  them  were  of  considerable  size,  over  100  nests 
being  found  on  a  single  estate.  The  residential  section  was 
cleared  of  the  brown-tail  moth  nests  in  the  spring  of  1905, 
and  as  a  result  there  was  but  little  damage  by  these  cater- 
pillars during  the  summer. 

In  November  and  December  the  local  superintendent,  with 
a  small  gang  of  men,  carried  on  work  against  both  insects 
on  the  public  shade  trees.  It  has  appeared  to  be  difficult 
to  secure  a  suitable  number  of  employees  to  carry  on  the 
work  to  greatest  advantage,  and,  as  a  consequence,  only 
about  one-fourth  of  the  public  trees  have  been  cleared  of 
the  moths.  Steps  are  now  being  taken  to  increase  the 
force  of  men,  and  it  is  expected  that  the  entire  city  will  be 
covered  before  the  egg  clusters  of  the  gypsy  moth  hatch, 
next  spring.  A  great  deal  of  very  careful  work  will  be 
necessary  here  to  keep  the  gypsy  moth  under  control.  The 
trees  in  the  entire  city  should  be  burlapped  next  s^son  and 
carefully  attended ;  in  addition,  spraying  will  be  needed  in 
the  worst-infested  sections. 

North  Andover. 
PxTBB  Holt,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,        ,  .  f 891  65 

1906,  amount  required  before  reimbursement,  .  1,783  29 
1905,  amount  expended  in  work  against  moths,  estimated,  .  805  00 
1905,  amount  of  State  reimbursement, - 

Gypsy  moths  were  first  found  in  1904  in  this  town.  An 
examination  in  the  summer  of  1905  by  an  inspector  from 
this  office  showed  the  insect  to  be  present  in  about  half  a 
dozen  localities.  The  town  as  yet  has  not  been  completely 
scouted,  and  this  work  should  have  attention  next  year. 
Burlapping  will  be  necessary  on  trees  in  the  known  gypsy 
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moth  colonies.  The  brown-tail  moth  is  present  in  aver- 
age numbers.  As  yet  but  little  has  been  done  by  the  local 
authorities,  owing  in  part  to  the  important  business  in- 
terests of  the  local  superintendent ;  but  we  have  assurances 
that  a  vigorous  campaign  against  the  two  insects  will  be  com- 
pleted during  the  winter  months. 

North  Reading. 
F.  Howard  Mosman,  LoecU  Superintendent 

1905,  amount  required  before  reimbursement,  . 

1906,  amount  required  before  reimbursement,  . 
1906,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement. 


tl88  73 
267  47 
288  55 


The  southern  and  eastern  sections  of  North  Reading  are 
generally  infested  by  the  gypsy  moth.  The  roadsides  in  this 
district  contain  numerous  colonies,  and  nearly  every  old 
apple  orchard  shows  specimens  of  both  brown-tail  and  gypsy 
moths.  The  general  infestation  by  the  gypsy  moth  is  un- 
fortunate because  of  the  amount  of  woodland  in  the  town. 
It  should  be  checked  before  it  has  opportunity  to  spread 
farther.  Already  a  considerable  wooded  area  lying  near 
Haverhill  and  Pleasant  streets  is  generally  infested,  and  a 
colony  of  importance  has  been  located  on  the  town  farm  at 
Park  Street.  The  work  of  the  local  superintendent  is  now 
under  way,  and  is  being  carried  on  in  a  satisfactory  manner. 
A  great  deal  of  cutting  and  burning  of  worthless  trees  will 
be  necessary,  together  with  burlapping  and  spraying,  next 
season,  in  order  to  hold  the  gypsy  moth  in  check,  and  many 
miles  of  infested  roadsides  should  have  attention.  The  local 
operations  to  date  have  l>een  properly  supported  by  the 
selectmen. 

NORWELL. 
John  H.  Sparbbll,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  tl67  46 

1906,  amount  required  before  reimbursement,  ....  834  91 
1905,  amount  expended  in  work  against  moths,  estimated,  .  85  00 
1905,  amount  of  State  reimbursement, - 

Inspector  Harry  B.  Ramsey  located  the  gypsy  moth  early 
in  August  at  10  different  places  in  Norwell.     A  thorough 
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inspection  of  the  residential  section  of  the  town  is  now  com- 
pleted, and  no  additional  infestations  have  been  discovered. 
The  local  superintendent  has  cleared  the  street  trees  of  both 
species  of  moths,  and  has  also  performed  the  work  necessary 
on  private  estates.  The  infested  sections  will  require  bur- 
lapping  and  careful  attention  next  year. 

The  brown-tail  moth  is  more  or  less  distributed  over  the 
residential  portion  of  the  town,  but  so  far  as  known  it  has 
not  yet  invaded  the  woodlands. 

Norwood. 

Frank  H.  Wikslow,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,        .        .        .  tl,025  56 

1906,  amount  required  before  reimbursement,  .  8,051  09 
1905,  amount  expended  in  work  against  moths,  estimated,  .  15  00 
1905,  amount  of  State  reimbursement, 

Four  gypsy  moth  colonies  have  been  found  in  Norwood. 
None  of  them  are  of  large  size,  but  in  one  case  the  infesta- 
tion is  complicated  by  a  number  of  hollow  trees,  which 
must  be  either  removed  or  cemented.  The  brown-tail  moth 
is  not  abundant  here,  and,  if  the  gypsy  moth  infestations 
receive  thorough  treatment  next  season,  the  problem  of 
suppressing  the  insects  should  not  prove  a  difficult  one.  A 
limited  amount  of  work  has  been  done  against  the  moths  by 
the  local  superintendent.  The  entire  town  should  have  a 
thorough  inspection  at  the  earliest  possible  date. 

Pembroke. 
Calyxn  8.  Wbst,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  |189  78 

1906,  amount  required  before  reimbursement,  ....  879  56 
1905,  amount  expended  in  work  against  moths,  .  95  18 
1905,  amount  of  State  reimbursement, 

In  the  latter  part  of  August  the  gypsy  moth  was  found  in 
this  town  by  the  State  inspector,  and  since  that  time  12  addi- 
tional infestations  have  been  located.  As  in  the  case  of 
other  towns  in  this  vicinity,  the  moth  was  found  widely 
scattered,  as  no  more  than  a  single  nest  as  a  rule  was  found 
in  any  particular  locality.     A   few   brown-tail   moth   webs 
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have  been  found  in  the  town.  Nearly  all  the  necessary  work 
against  both  species  of  moths  has  been  done  in  a  very  satis- 
factory manner  by  the  local  superintendent.  The  sections 
infested  by  the  gypsy  moth  should  be  burlapped  and  care- 
fully attended  next  season. 

Plymouth. 

Gborgb  B.  Bbiggs,  Local  Superintendent. 

1905,  amoant  reqaired  before  reimbursement,  .    tli369  74 

1906,  amount  required  before  reimbursement,  .  .  3,739  47 
1906,  amount  expended  in  work  against  moths,     ... 

1906,  amount  of  State  reimbursement, 

The  infestations  of  the  gypsy  moth  in  Plymouth  are  of 
paiticular  importance  because  of  the  immense  amount  of 
summer  travel  which  finds  its  way  here.  We  are  unable 
at  this  writing  to  state  how  badly  the  town  is  infested,  but 
already  the  moth  has  been  found  scattered  in  small  numbers 
throughout  the  entire  residential  section,  and  a  single  nest 
has  been  found  at  Long  Pond  village  and  at  Darby  Pond. 
The  large  amount  of  woodland  in  Plymouth  should  be 
thoroughly  inspected  at  the  first  opportunity.  A  great  deal 
of  camping  takes  place  here  each  summer,  one  of  the  circum- 
stances that  render  the  camp  sites  in  the  wooded  area 
peculiarly  liable  to  infestation  by  the  moth.  The  brown- 
tail  moth  has  been  kept  under  control  in  past  years  by  the 
eflScient  local  superintendent.  At  this  writing  work  against 
both  species  of  moths  is  being  prosecuted  vigorously  and 
in  a  very  satisfactory  manner.  Burlapping  will  be  neces- 
sary next  year  wherever  the  gypsy  moth  exists. 

Plympton. 

ZiNA  E.  Shbbman,  Local  Superintendent, 

1906,  amount  required  before  reimbursement,  ....  t66  84 

1906,  amount  required  before  reimbursement,  ....  138  48 

1906,  amount  expended  in  work  against  moths,  estimated,       .  86  00 

1906,  amount  of  State  reimbursement, 

Six  small  gypsy  moth  colonies  have  been  found  in  widely 
separated  localities  in  this  town.     A  local  gang  has  been  or- 
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ganized  and  instructed  by  Inspector  C.  S.  Mixter,  Jr.,  of 
this  office,  and  the  necessary  work  against  the  moths  is  prac- 
tically completed  at  this  writing.  The  brown-tail  moth  is 
not  very  abundant  in  the  town,  and  the  expense  of  the  neces- 
sary work  against  both  species  will  be  small,  unless  the 
general  inspection  which  will  be  made  in  the  near  future 
should  reveal  the  presence  of  large  gypsy  moth  colonies. 

Randolph. 

BoTAL  T.  Makh,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  {399  05 

1906,  amount  required  before  reimbursement,  ....  798  10 
1905,  amount  expended  in  work  against  moths,  estimated,  15  00 
1905,  amount  of  State  reimbursement, 

The  State  inspectors  from  this  office  have  located  10  places 
infested  with  the  gypsy  moth  in  Randolph,  principally  in 
the  residential  section.  One  finding  of  the  moth  was  made 
on  the  roadside  in  the  woods  near  the  Blue  Hills  Park 
Reservation.  As  yet  there  has  been  no  thorough  inspection 
of  woodland.  The  local  superintendent  has  cleared  the 
street  trees  of  both  species  of  the  moths,  and  is  now  carrjdng 
on  the  necessary  work  on  private  estates  where  the  brown-tail 
moth  occurs  in  small  numbers.  The  sections  where  the 
gypsy  moth  has  been  located  should  be  burlapped  next  sea- 
son, and  the  colonies  near  the  park  reservation  should  be 
thiuned  out  and  put  in  proper  condition  for  treatment. 

ROOKLAKD. 
Fbahk  H.  Shaw,  Local  Svperintendent, 

1905,  amount  required  before  reimbarsement,        .       .        .  |659  09 

1906,  amount  required  before  reimbursement,  .  .  1,818  18 
1905,  amount  expended  in  work  against  moths,  estimated,  .  250  00 
1905,  amount  of  State  reimbursement, 

Eight  gypsy  moth  colonies  have  been  located  in  the  cen- 
tral part  of  the  town,  and  the  inspection  is  still  in  progress. 
None  of  the  colonies  so  far  found  are  of  large  size,  and  it 
should  be  easy  to  bring  them  under  control  by  the  applica- 
tion of  thorough  methods.     The  usual  method  of  burlapping 
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the  trees  in  the  infested  sections  should  be  followed  next 
season.  The  brown-tail  moth  is  generally  scattered  through- 
out the  town.  The  work  of  destroying  both  moths  is  now 
in  progress  and  will  be  completed  in  the  near  future. 

ROOKPORT. 
Eli  GotTi  Local  Sttperintendent* 

1906,  amount  required  before  reimbursemeut,       .  {614  54 

1906,  amount  required  before  reimbursement,        .  1,229  08 

1906,  amount  expended  in  work  against  moths,  688  11 

1906,  amount  of  State  reimbursement, 73  67 

Rockport  was  thoroughly  examined  by  an  inspector  from 
this  office,  and  as  a  result  the  gypsy  moth  was  found  scat- 
tered throughout  the  entire  town.  In  several  orchards  the 
moth  was  found  in  large  numbers.  The  local  superintend- 
ent has  caiTied  on  his  work  with  marked  enthusiasm  and 
ability,  and  has  cleared  from  all  the  street  trees  the  nests 
of  both  brown-tail  and  gypsy  moths.  A  limited  amount  of 
cutting  has  been  done  along  the  infested  roadsides.  The 
trees  in  the  central  part  of  the  town  and  in  other  infested 
localities  should  be  burlapped  next  season  and  carefully 
attended. 

Rowley. 
Damixl  O'Bkisn,  ZocaZ  Svperintendent. 

1906,  amount  required  before  reimbursement,  ....  $148  78 

1906,  amount  required  before  reimbursement,  ....  297  66 

1906,  amount  expended  in  work  against  moths,  .  248  73 

1906,  amount  of  State  reimbursement, - 

In  one  colony  near  the  Ipswich  line  in  Rowley  a  large 
number  of  gypsy  moths  were  found,  and  numerous  scatter- 
ing colonies  were  located  in  orchards  throughout  the  town 
by  the  State  inspector.  In  addition,  a  few  gypsy  moths 
occur  in  widely  separated  localities  in  the  town.  During 
November  and  December  a  small  gang  of  men  in  charge  of 
the  local  superintendent  was  engaged  in  clearing  the  nests 
of  both  brown-tail  and  gypsy  moths  from  the  shade  trees, 
and  has  now  covered  about  two-thirds  of  the  town.  The 
brown-tail  moth  has  been  found  particularly  abundant  in 
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that  part  of  the  town  near  the  marshes.  The  shade  trees 
in  the  sections  infested  with  the  gypsy  moth  will  require 
burlapping  next  year. 

Salisbury. 

Hbnbt  C.  Rich,  Local  Superintendent, 

1906,  amount  required  before  reimbursement,  ....  tl70  50 

1906,  amount  required  before  reimbursement,  ....  340  99 

1905,  amount  expended  in  worlc  against  moths,  762  19 

1905,  amount  of  State  reimbursement, 591  69 

Throughout  this  town  the  gypsy  moth  is  scattered  in 
small  numbers,  and  the  brown-tail  moth  is  everywhere  in 
evidence.  The  principal  gypsy  moth  infestations  are  in  the 
residential  section,  particularly  in  orchards.  During  the 
month  of  November  the  local  superintendent  organized  a 
small  gang  which  has  done  very  good  work  on  the  street 
trees.  The  roadsides  have  been  cleared  of  the  brush  in  a 
few  of  the  gypsy  moth  colonies,  but  more  work  of  this  kind 
will  be  necessary  l)efore  the  moth  can  be  combated  to  ad- 
vantage. Burlapping  and  spraying  may  be  necessary  next 
season  throughout  the  residential  section. 

SCITUATE. 
Jbtsok  Wadx,  Local  Superintendent. 

fM)5,  amount  required  before  reimbursement,  {701  91 

1906,  amount  required  before  reimbursement,  .  1,403  98 
1905,  amount  expended  in  work  against  moths,  estimated,  .  110  00 
1905,  amount  of  State  reimbursement, - 

In  the  summer  of  1904  a  single  gypsy  moth  caterpillar 
was  sent  from  Scituate  to  the  office  of  the  State  Board  of 
Agriculture.  This  was  the  first  evidence  of  the  occurrence 
of  the  moth  in  the  town.  As  yet  we  have  been  unable  to 
make  a  thorough  inspection  of  the  entire  area,  but  as  far  as 
this  work  has  progressed  a  few  egg  clusters  have  been  found 
at  widely  separated  points.  It  is  important  that  a  thorough 
inspection  of  the  town  be  made  in  the  near  future,  and  that 
next  season  the  trees  in  the  infested  sections  be  burlapped 
and  thoroughly  attended.  The  existence  of  a  large  area  of 
woodland  in  the  town  emphasizes  the  importance  of  thorough 
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work  against  the  moth  here.  The  local  superintendent  has 
cleared  the  brown-tail  moth  webs  from  the  street  trees  and 
from  many  private  estates. 

Sherborn. 

Waltbb  CHAHKma,  Jr.,  Local  Svperintendent. 

1905,  amount  required  before  reimbursement,  ....  {178  90 

1906,  amount  required  before  reimbursement,  ....  357  80 
1905,  amount  expended  in  work  against  moths,  estimated,  40  00 
1905,  anoount  of  State  reimbursement, - 

The  gypsy  moth  has  been  found  on  10  estates  in  this  town, 
and  the  brown-tail  moth  has  been  observed  in  small  num- 
bers. None  of  the  gypsy  moth  colonies  offer  any  particular 
difBculties  in  the  way  of  treatment,  if  the  work  can  be  carried 
on  in  a  vigorous  manner.  The  town  officials  have  shown  a 
most  helpful  spirit  in  the  matter,  and  the  necessary  work  is 
being  done  in  a  thoroughly  satisfactory  way  by  the  local 
superintendent.  The  trees  in  the  gypsy  moth  colonies  should 
be  burlapped  and  carefully  attended  next  season. 

SOUTHBOROUGH. 
Harbt  Bubnbtt,  Local  Svperintendent. 

1905,  amount  required  before  reimbursement,  ....  1283  92 

1906,  amount  required  before  reimbursement,  ....  567  84 
1905,  amount  expended  in  work  against  moths,  estimated,  100  00 
1905,  amount  of  State  reimbursement, -^ 

A  single  gypsy  moth  egg  cluster  was  found  at  Fayville, 
in  Southborough,  by  the  State  inspector,  and  a  very  general 
infestation  by  the  brown-tail  moth  was  observed  in  the  town. 
The  necessary  work  against  the  moths  has  been  carried  on 
here  in  a  most  excellent  manner,  and  if  continued  under  the 
present  management  should  show  satisfactory  results  next 
season.  In  Southborough  in  past  years  a  great  deal  of  good 
work  has  been  done  in  suppressing  serious  shade  tree  insects. 

Stoughton. 

William  P.  Ksknbdt,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  .        .  {636  46 

1906,  amount  required  before  reimbursement,  .  .  1,279  92 
1905,  amount  expended  in  work  against  moths,  .  282  00 
1905,  amount  of  State  reimbursement,    .....  - 
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Two  places  in  Stougbton  have  been  found  infested  by  the 
gypsy  moth.  The  egg  clusters  have  been  destroyed,  and 
next  season  the  trees  should  be  burlapped  and  carefully 
attended.  The  brown-tail  moth  is  generally  distributed 
throughout  the  entire  town,  but  there  appear  to  be  no  serious 
diflSculties  in  controlling  either  insect  if  suitable  funds  are 
available.  The  town  officials  have  been  prompt  to  comply 
with  every  suggestion  from  this  office,  and  as  a  result  we  are 
hopeful  that  the  moths  will  soon  be  brought  under  control. 

Stow. 

J.  E.  Wblgh,  Local  Superintendent. 

1905,  amount  required  before  reimbursemeut,  ....  {161  52 

1906,  amount  required  before  reimbursement,  ....  328  02 
1905,  amount  expended  in  work  against  moths,  .  .  80  SO 
1905,  amount  of  State  reimbursement, - 

The  inspection  of  roadsides,  orchards  and  several  private 
estates  in  this  town  revealed  a  single  gypsy  moth  egg  cluster, 
and  the  brown-tail  moth  was  observed  in  small  numbers. 
The  necessary  suppressive  work  was  promptly  done,  but  a 
further  inspection  will  be  necessary.  The  usual  work  of 
burlapping  will  be  required  next  season  in  the  gypsy  moth 
colony. 

Sudbury. 
William  B.  Baldwin,  Local  Superintendent, 

1905,  amount  required  before  reimbursement,  ....  $236  52 

1906,  amount  required  before  reimbursement,  ....  473  04 
1905,  amount  expended  in  work  against  moths,  estimated,  75  00 
1905,  amount  of  State  reimbursement, 

Nine  estates  in  Sudbury  have  been  found  infested  by  the 
gypsy  moth,  the  principal  colony  being  located  on  Landham 
Road.  The  brown-tail  moth  occurs  in  serious  numbers  in 
the  southern  part  of  the  town,  and  is  generally  scattered 
elsewhere  over  the  entire  area.  The  work  in  this  town  has 
been  organized,  and  is  being  prosecuted  in  a  satisfactory 
manner.  About  two-thirds  of  the  area  of  the  town  has  been 
covered  at  this  writing. 
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Tewksbcry. 

Cbablss  K.  Fmench,  LocaZ  Superintendent 

1906,  amount  required  before  reimbursement,  . 
1906,  amount  required  before  reimbursement,  . 

1905,  amount  expended  in  work  against  moths, 

1906,  amount  of  State  reimbursement. 


t364  OS 
708  06 
270  82 


In  August  the  inspector  from  this  office  located  3  gypsy 
moth  colonies  in  Tewksbury,  respectively  on  East  and  Fiske 
streets  and  on  the  State  farm.  The  town  has  made  suitable 
provision  for  the  work  against  the  moths,  which  has  been 
carried  on  in  a  satisfactory  manner.  Nearly  all  the  street 
ti'ees  of  the  town  have  been  cleared  of  both  gypsy  and 
brown-tail  moths,  the  latter  insect  occurring  in  average  num- 
bers. A  thorough  inspection  of  the  town  will  be  in  order 
next  season,  and  burlapping  will  be  necessary  in  certain 
localities. 

TOPSFIELD. 
W.  A.  Wight,  Local  Superintendetit. 

1905,  amount  required  before  reimbursement,  .  .  {190  24 

1906,  amount  required  before  reimbursement,  ....  380  47 
1906,  amount  expended  in  work  against  moths,  626  45 
1905,  amount  of  State  reimbursement, - 

In  this  town  the  gypsy  moth  is  scattered  widely,  but  no 
colonies  of  notable  size  are  known.  The  principal  infesta- 
tion is  in  the  residential  section.  As  might  be  expected, 
several  infestations  have  been  found  along  the  Newburyport 
turnpike,  the  main  avenue  of  travel  in  this  district.  No 
examination  has  been  made  as  yet  of  the  woodland,  but  it  is 
feared  that  the  moths  may  be  found  there  in  scattering  num- 
bers. This  inspection  should  have  attention  before  the  eggs 
hatch  next  spring.  The  local  superintendent  has  cleared 
both  brown-tail  and  gypsy  moths  from  the  street  trees  over 
approximately  one-half  the  town,  and  is  carrying  on  the 
work  in  a  satisfactory  manner.  The  trees  in  the  infested 
sections  should  be  burlapped  and  given  attention  next  season. 
The  brown-tail  moths  are  in  scattered,  but  not  excessive 
numbers  in  the  town. 
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Warbham. 

Jamss  J.  Walsh,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  t^^  ^^ 

1906,  amount  required  before  reimbursement,  1,316  62 

1905,  amount  expended  in  work  against  moths,  estimated,    .  25  00 

1906,  amount  of  State  reimbursement, - 

One  egg  cluster  of  the  gypsy  moth  was  found  by  Inspec- 
tor L.  A.  Minott  on  the  Rochester  road  at  South  Wareham. 
Mr.  Minott  also  found  a  dead  pupa  of  the  moth  on  the 
Marion  road.  The  gj'psy  moth  infestation  in  Wareham, 
so  far  as  known,  is  therefore  slight,  and  seems  to  offer  no 
particular  difficulty  in  the  way  of  treatment. 

Only  a  few  brown-tail  moths  have  been  observed  in  the 
town.  The  selectmen  are  fully  aware  of  the  importance  of 
suppressing  the  moths.  The  thorough  use  of  burlap  next 
season  should  be  sufficient  to  bring  the  gypsy  moth  under 
control,  if  not  to  exterminate  it  from  this  town. 

Wayland. 

PsTBB  LsTiTRB,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,  ....  $382  54 

1906,  amount  required  before  reimbursement,  ....  765  08 
1905,  amount  expended  in  work  against  moths,  estimated,  10  00 
1905,  amount  of  State  reimbursement, 

Thirty-nine  estates  infested  by  the  gypsy  moth  have  been 
located  in  this  town,  and  the  brown-tail  moth  occurs  in 
scattering  numbers.  In  a  single  orchard  on  Rice  Road  114 
gypsy  moth  egg  clusters  were  found  at  the  time  of  the  fall 
examination.  This  colony  adjoins  woodland,  and  therefore 
presents  a  serious  problem.  The  local  superintendent  has 
taken  up  the  work  in  a  satisfactory  manner,  and  has  com- 
pleted the  clearing  of  the  street  trees  at  this  writing.  It  is 
important  that  the  woodland  in  this  town  be  given  a  further 
inspection,  and  that  next  season  a  vigorous  campaign  of  bur- 
lapping  and  spraying  be  adopted. 
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Wellesley. 

F.  M.  Abbott,  Local  Svperintendent* 

1905,  amount  reqaired  before  reimbarsement,        .                .  ^2^221  4S 

1906,  amount  required  before  reimbursement,  .  4,442  85 
1905,  amount  expended  in  work  against  moths,  246  41 
1905,  amount  of  State  reimbursement, 

Wellesley  is  generally  infested  by  the  gypsy  and  brown- 
tail  moths.  None  of  the  colonies  so  far  observed  are  of 
particular  size,  but  the  conditions  are  ripe  for  a  serious  moth 
outbreak  in  the  near  future,  unless  vigorous  measures  are 
employed.  The  local  superintendent  has  taken  up  the  work 
with  a  great  deal  of  enthusiasm,  and  is  carrying  on  a  thorough 
inspection  of  the  entire  town.  The  fall  work  against  the 
moths  is  also  under  way,  and  is  being  carried  out  in  a  most 
satisfactory  manner.  The  usual  campaign  of  burlapping  and 
possibly  spraying  will  be  necessary  here  next  year. 

Wenham. 

8.  W.  WooDABOH,  Local  StqterirUendent. 

1905,  amount  required  before  reimbursement,        .  {420  40 

1906,  amount  required  before  reimbursement,  840  80 
1905,  amount  expended  in  work  against  moths,  .  1,043  45 
1905,  amount  of  State  reimbursement, 628  05 

This  town  is  now  generally  infested  by  the  gypsy  moth. 
Only  small  numbers  of  the  insect  have  been  found  in  each 
locality  examined,  but  the  pest  is  thoroughly  scattered  over 
the  entire  town.  During  November  the  local  superintendent 
cut  the  brush  along  the  roadsides  in  the  infested  sections. 
At  the  present  writing  the  nests  of  both  brown-tail  and 
gypsy  moths  on  street  trees  throughout  the  greater  part  of 
the  town  have  been  destroyed.  A  large  amount  of  work, 
particularly  burlapping  and  spraying,  must  be  done  next 
season  in  this  town.  The  work  by  the  local  superintendent 
has  been  thorough  and  efBcient,  and  should  yield  good  results 
next  season. 
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West  Bridgewater. 

A&THUB  W.  HiATT,  Local  Superintendent, 

1905,  amount  required  before  reimbursement t22S  24 

1906,  amount  required  before  reimbursement,  ....  446  48 
1905,  amount  expended  in  work  against  moths,  15  00 
1905,  amount  of  State  reimbursement, 

A  single  egg  cluster  of  the  gypsy  moth  has  been  found  in 
this  town  on  Main  Street  near  Ash  Street.  The  brown-tail 
moth  is  very  scarce  throughout  the  entire  area.  The  use  of 
burlap  next  season  will  be  imperative  in  the  place  where  the 
gypsy  moth  egg  cluster  was  found. 

West  Newbury. 
William  Mbbbill,  Local  Syperintendent. 

1905,  amount  required  before  reimbursement,  ....  $208  52 

1906,  amount  required  before  reimbursement,  .  .  417  04 
1905,  amount  expended  in  work  against  moths,  660  64 
1905,  amount  of  State  reimbursement, 452  12* 

A  few  gypsy  moth  egg  clusters  have  been  found  in  the 
central  residential  section  of  this  town.  The  local  superin- 
tendent has  carried  on  a  vigorous  campaign  against  the 
brown-tail  moth,  and  has  practically  completed  clearing  the 
street  trees  of  this  insect.  The  work  has  been  carried  on 
in  a  thorough  manner,  and  should  yield  good  results  next 
season  if  followed  up  by  burlapping  in  the  localities  infested 
with  the  gypsy  moth.  The  roadside  brush  has  been  cut  out 
in  the  infested  district  and  the  trees  put  in  proper  condition 
for  next  season's  work. 

Weston. 

F.  Q.  Coopsa,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,               .  f  1,099  50 

1906,  amount  required  before  reimbursement,  2,199  00 
1905,  amount  expended  in  work  against  moths,  .  .  254  48 
1905,  amount  of  State  reimbursement, 

During  the  caterpillar  season  Inspector  H.  W.  Vinton 
found  gypsy  moth  larvae  in  Weston,  scattered  along  North 
Avenue  from  the  Waltham  line  nearly  to  Lincoln.     The  fall 
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examination  developed  a  general  infestation  by  the  gypsy 
moth  over  the  entire  town,  this  being  most  notable  on  Cen- 
tral Avenue.  Over  300  nests  have  been  treated  in  the 
Linwood  Cemetery,  and  the  adjoining  woodland  is  also 
somewhat  infested.  The  condition  with  regard  to  the  gypsy 
moth  in  Weston  is  most  serious,  because  of  the  large  amount 
of  woodland  exposed  to  infestation,  if  indeed  not  already 
infested.  A  thorough  inspection  of  the  entire  town  is  im- 
perative at  the  earliest  possible  moment.  The  brown-tail 
moth  is  generally  distributed  in  the  town,  and  is  notably 
abundant  in  the  white  oak  woodlands.  The  town  officials 
have  co-operated  fully  in  suppressing  the  moths,  although 
the  efforts  of  the  local  superintendent  have  been  somewhat 
handicapped  by  reason  of  his  other  business  interests.  The 
work  on  public  trees  has  been  completed,  and  that  on  private 
estates  is  being  carried  on  at  this  writing. 

Westwood. 

C.  H.  SouTHBBLAKD,  Locol  Superintendent. 

1905,  amount  required  before  reimbursement,  .        .                .  f416  96 

1906,  amount  required  before  reimbursement,  .  .  831  93 
1905,  amount  expended  in  work  against  moths,  estimated,  50  00 
1905,  amount  of  State  reimbursement, 

An  infestation  by  the  gypsy  moth  was  reported  from  this 
town  by  Dr.  H.  T.  Fernald,  Amherst,  Mass.,  to  whom 
specimens  of  the  insect  had  been  sent  for  identification.  An 
examination  by  Inspector  E.  M.  Sadler  during  the  past 
month  shows  a  single  infested  tree  in  the  section  from  which 
these  specimens  were  taken.  The  brown-tail  moth  is  not 
abundant  in  this  town.  If  the  infested  tree,  which  is  badly 
decayed,  is  cut  and  burned  this  winter,  and  the  trees  in  the 
immediate  vicinity  burlapped  next  season,  this  colony  should 
be  exterminated. 

Weymouth. 

DuMMSB  Sbwall,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,        .                .  tl>^lS  07 

1906,  amount  required  before  reimbursement,  .  .  .  2,826  15 
1905,  amount  expended  in  work  against  moths,  estimated,  .  175  00 
1905,  amount  of  State  reimbursement, 
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Two  serious  gypsy  moth  colonies  are  known  in  Weymouth, 
and  the  insect  has  been  found  in  scattering  numbers  throughout 
the  entire  area.  The  infestations  along  the  main  line  of  travel 
from  Boston  and  Quincy  are  of  particular  importance  because 
of  the  danger  of  farther  distribution  of  the  moth  by  vehicles. 

Throughout  the  town  the  brown-tail  moth  is  present  in 
serious  numbers.  To  such  an  extent  is  this  town  infested 
by  the  latter  insect  that  last  summer  there  was  a  great  deal 
of  complaint  from  summer  visitors  because  of  poisoning  by 
the  caterpillars.  The  street  trees  throughout  the  town  have 
been  cleared  of  the  gypsy  moth  egg  clusters,  and  work 
against  the  brown-tail  moth  is  now  under  way.  During  the 
fall  inspection  many  gypsy  moth  egg  clusters  observed  on 
private  estates  were  destroyed,  but  a  great  deal  of  work  of 
this  kind  remains  to  be  done.  The  efficient  work  of  the 
local  superintendent  has  been  heartily  supported  by  the  town 
officials,  and  should  show  good  results  next  season.  The 
street  trees  throughout  the  town  should  be  burlapped,  and 
much  thorough  work  will  also  be  required  on  private  estates. 
The  gypsy  moth  infestation  of  this  town  is  among  the  most 
disquieting  features  of  the  situation  in  the  entire  district  south 
of  Boston. 

Whitman. 

Clabsncs  a.  Bahdall,  Local  Superintendent. 

1905,  amount  required  before  reimbursement,                .        .  1787  16 

1906,  amount  required  before  reimbursement,  .  1,574  32 
1905,  amount  expended  in  work  against  moths,  estimated,  .  60  00 
1905,  amount  of  State  reimbursement, 

Some  25  estates  infested  by  the  gypsy  moth  have  been 
found  in  this  town,  which  as  yet  has  not  been  completely  in- 
spected. The  principal  infestations  are  along  Washington 
Street,  the  main  thoroughfare.  The  brown-tail  moth  is 
generally  in  evidence  in  small  numbers  throughout  the  town. 
Work  against  both  moths  on  the  street  trees  has  been  com- 
pleted, and  a  number  of  the  private  estates  have  been  ex- 
amined. We  have  assurances  that  this  latter  work  will  be 
prosecuted  with  much  vigor  in  the  near  future,  and  that 
everything  necessary  will  be  done  before  the  hatching  period 
of  the  egg  clusters. 
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Wilmington. 
William  L.  Kbllxt,  Local  Superintendent 

1905,  amount  required  before  reimbursement,  . 

1906,  amount  required  before  reimbursement,  . 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement, 


t245  50 
491  00 


A  few  small  gypsy  niotb  colonies  have  been  found,  princi- 
pally in  the  southern  part  of  the  town,  while  the  brown-tail 
moth  occurs  generally  throughout  the  entire  area.  The  other 
business  interests  of  the  local  superintendent  have  prevented 
him  from  giving  the  necessary  attention  to  the  work  of  de- 
stroying the  moths,  or  as  much  as  he  probably  would  have 
given  under  other  circumstances.  At  the  present  writing 
active  work  has  just  commenced  under  the  direction  of  a 
competent  foreman,  and  we  have  assurances  that  it  will  be 
prosecuted  with  vigor  until  completed.  A  general  campaign 
of  burlapping  will  be  necessary  next  season  in  the  town,  with 
possibly  a  small  amount  of  spraying  in  certain  localities. 

Yarmouth. 
Chablbs  B.  Bassbtt,  LoccU  Svq>erintendent 

1905,  amount  required  before  reimbursement,  . 

1906,  amount  required  before  reimbursement,  . 
1905,  amount  expended  in  work  against  moths, 
1905,  amount  of  State  reimbursement. 


tS6S  20 
726  40 


Late  in  December  a  single  egg  cluster  was  found  by  an 
inspector  from  this  office  on  a  street  tree  near  the  centre 
of  the  town.  The  brown-tail  moth  is  much  in  evidence,  and 
we  have  assurances  that  the  local  work  will  be  promptly 
organized  and  prosecuted  with  vigor. 

Summary  of  Condition  of  Territory. 

The  general  condition  of  the  territory  occupied  by  the 
gypsy  moth  may  be  briefly  summarized  as  follows :  in  the 
section  lying  east  of  a  line  drawn  through  Newton,  Waltham, 
Lexington  and  Burlington,  and  running  northeasterly  through 
Reading,  Danvers  and  Manchester,  the  infestation  is  now 
most  alarming.      Residential  sections  in  all  these  central 
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towns  are  thoroughly  infested,  egg  clusters  are  numerous 
on  street  trees,  and  large  areas  of  woodland  have  been 
seriously  devastated  by  caterpillars.  Outside  of  this  central 
infested  district  there  are  notable  colonies  at  Quincy,  Hyde 
Park,  North  Reading,  Gloucester,  Ipswich  and  Newbury- 
port,  while  the  condition  of  other  infested  localities,  such  as 
Hingham,  Weymouth,  Braintree,  Concord,  Weston,  Wenham 
and  Essex,  is  sufficient  to  cause  gravest  anxiety  for  the  future. 
It  may  well  be  said  that  throughout  the  central  infested  dis- 
trict there  will  undoubtedly  be  severe  injury  to  woodlands 
during  the  caterpillar  season  of  1906.  The  funds  at  present 
available  will  hardly  suffice  to  keep  the  street  trees  and 
private  estates  reasonably  clear  from  the  moths,  while  in  the 
outlying  towns  much  hard  work  will  be  required  to  prevent 
the  pest  from  increasing  to  formidable  proportions.  To 
secure  a  reasonable  measure  of  success  in  controlling  the 
gypsy  moth,  the  heartiest  co-operation  on  the  part  of  all 
property  owners  is  an  imperative  necessity. 

Throughout  all  the  territory  occupied  by  the  gypsy  moth 
the  brown-tail  moth  occurs  in  varying  numbers,  the  most 
severe  infestations  being  to  the  north  of  Boston.  The  insect 
has  also  shown  itself  in  important  numbers  in  such  centres 
of  population  as  Worcester,  Fitchburg,  Leominster  and 
Gardner.  The  principal  spread  of  this  insect  has  been 
along  the  coast  line  and  in  a  northerly  direction  over  the 
interior  cities  and  towns. 

Work  for  1906. 

During  the  coming  winter  months  the  work  of  destroying 
nests  of  both  gypsy  and  brown-tail  moths  on  street  trees, 
in  parks  and  on  other  public  reservations  throughout  the 
infested  district  will  be  pushed  as  rapidly  as  is  consistent 
with  thoroughness.  Special  effort  will  be  made  to  induce 
property  owners  to  clear  their  estates  of  the  moths ;  and  it 
is  now  intended  that  all  this  private  work  shall  be  inspected 
by  trained  employees  of  the  local  forces  or  by  inspectors 
from  this  office,  in  order  to  detect  and  destroy  any  infesta- 
tions that  may  have  been  overlooked.  It  is  apparent  that 
the  act  will  not  yield  sufficient  revenue  to  do  all  that  could 
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be  desired  on  private  estates  above  the  owners'  financial 
liability.  Such  being  the  case,  the  principal  efforts  will  be 
directed  to  stamping  out  the  moths  in  the  most  generally 
infestetl  residential  sections.  So  far  as  funds  permit,  the 
woodlands  having  the  worst  gypsy  moth  infestation  will  be 
thinned,  the  egg  clusters  on  the  remaining  trees  destroyed, 
and  the  colonies  put  in  condition  for  economical  banding  or 
spraying. 

As  soon  as  the  gypsy  moth  eggs  hatch  next  spring,  these 
colonies  should  be  burned  over  with  a  light  fire  to  destroy 
the  young  caterpillars  on  the  ground  growth.  Burlapping 
for  caterpillars  will  be  desirable  on  street  trees  generally 
throughout  the  central  infested  district.  Arrangements  are 
being  perfected  for  a  vigorous  campaign  of  spraying.  In 
many  of  the  central  towns  all  the  street  trees  should  be 
sprayed ;  in  the  outlying  towns  the  trees  standing  in  or  near 
infested  places  will  require  the  same  treatment ;  and,  so  far 
as  time  and  funds  permit,  spraying  also  will  be  prosecuted 
vigorously  in  the  woodland  colonies.  In  the  central  towns 
the  burlaps  wilt  require  frequent  inspection,  and  also  in  all 
infested  sections  in  the  outer  towns. 

All  available  resources  must  be  brought  to  bear  in  the 
effort  to  prevent  the  farther  spread  of  the  gypsy  moth, 
whether  locally  or  to  a  distance.  Every  mile  added  to  the 
outlying  border  tremendously  increases  the  total  infested 
area  and  the  expense  of  the  work,  and  the  same  considera- 
tions apply  to  the  establishment  of  new  colonies  within  the 
known  infested  district. 

As  soon  as  the  gypsy  moth  egg  clusters  have  been  laid,  in 
the  late  summer,  creosoting  operations  will  begin,  particu- 
larly on  those  within  reach  from  the  ground,  in  order  to 
prevent  them  from  becoming  broken  and  the  eggs  from 
being  scattered.  Following  this,  the  regular  campaign  of 
fall  cleaning  of  gypsy  egg  clusters  and  of  brown-tail  web 
destruction  will  be  in  order. 

From  time  to  time  the  superintendent  has  freely  called 
upon  Prof.  C.  H.  Fernald,  Amherst,  Mass.,  for  consultation 
and  advice,  which  has  been  as  freely  given.  From  his 
position  as  entomologist  for  many  years  to  the  gypsy  moth 
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committee  of  the  State  Board  of  Agriculture,  Professor 
Fernald  is  able  to  express  opinions  based  on  a  thorough 
Knowledge  of  the  insects,  and  his  counsel  has  been  of  high- 
est value. 

Report  of  Consulting  Entomologist. 

A.  H.  Kbrkland,  Esq.,  Superintendent  for  Suppressing  the  Oypsy  and 

Broivn-tail  Moths,  Boston,  Mass. 

Dear  Sir  :  —  The  observations  made  during  the  past  season  in 
the  territory  infested  with  the  gypsy  moth  have  convinced  me  that 
^is  insect  presents  one  of  the  most  serious  problems  confronting 
the  citizens  of  this  Commonwealth.  The  condition  of  the  infested 
territory  in  1900,  at  the  time  the  Legislature  closed  the  work  of 
exterminating  this  insect,  was  such  that  only  small  colonies  occurred 
at  intervals  over  a  territoi*y  of  359  square  miles,  and  there  was 
every  reasonable  prospect  that  it  could  be  exterminated  in  a  com- 
paratively few  years. 

The  gypsy  moth  has  now  not  only  become  very  generally  dis- 
tributed over  the  old  territory  where  it  is  doing  a  vast  amount  of 
damage,  but  has  also  extended  far  beyond  its  former  limits,  and 
at  the  present  time  has  infested  not  less  than  2,224  square  miles, 
or  more  than  one-fourth  of  the  entire  area  of  the  Commonwealth  of 
Massachusetts.  This  rapid  rate  of  distribution  is  enough  to  con- 
vince one  that,  unless  the  most  vigorous  measures  are  taken  to 
control  this  pest,  it  will  within  a  comparatively  few  years  be  found 
in  every  part  of  this  Commonwealth  and  throughout  New  England. 

The  assessed  value  of  the  land,  exclusive  of  buildings,  in  the 
present  infested  territory  is  $992,860,984,  while  that  in  the  remain- 
ing part  of  the  State  is  $272,429,686.  In  other  woixls,  the  gypsy 
moth  has  already  infested  over  77  per  cent  of  the  land  value  of 
the  entire  State. 

One  of  the  most  serious  problems  confronting  those  in  charge  of 
the  work  of  suppression  is  the  forest  land  in  the  infested  territory. 
The  amount  of  woodland  in  the  entire  State,  as  given  in  the  last 
State  census,  is  1,460,995  acres,  and  it  is  valued  at  $23,936,362, 
or  $16.38  per  acre.  The  amount  of  woodland  in  the  territory 
already  infested  with  the  gypsy  moth  is  365,265  acres,  and  is 
valued  at  $9,894,885,  or  $27.08  per  acre;  while  the  woodland  in 
the  remaining  portion  of  the  State  is  1 ,095,729  acres,  and  is  valued 
at  $14,041,470,  or  $12.81  per  acre. 

The  cheapest  and  most  successful  method  known  at  the  present 
time  of  destroying  the  gypsy  moths  in  forests  is  to  cut  and  burn 


106        GYPSY  AND  BROWN-TAIL  MOTHS.     [Jan. 

all  the  underbrush  and  more  or  less  of  the  trees,  leaving  the  more 
valuable  ones  to  be  burlapped  the  following  season.  The  cost  of 
this  work  must  necessarily  vary  according  to  the  nature  and  condi- 
tion of  the  forest ;  but  those  who  have  had  the  most  experience  state 
that  the  cost  in  an  average  forest  is  not  far  from  $50  per  acre,  and 
to  this  must  be  added  the  expense  of  putting  burlaps  on  all  the 
remaining  trees  the  following  season  and  killing  the  caterpillars 
under  them ;  and  all  of  this  work  will  have  to  be  repeated  as  often 
as  the  forests  become  reinfested,  since,  however  small  their  value, 
they  will  be  a  constant  menace  to  near-by  premises.  This  cost  of 
clearing  forests  is  more  than  three  times  the  average  assessed 
value  of  the  woodlands  of  this  entire  Commonwealth,  and  un- 
doubtedly much  more  than  their  intrinsic  value.  If,  therefore,  no 
method  can  be  discovered  by  means  of  which  the  forests  can  be 
protected  from  the  ravages  of  the  gypsy  moth,  the  outlook  for  all 
owners  of  woodland  in  this  State  is  extremely  discouraging.  If  to 
the  expense  of  clearing  and  protecting  the  forests  we  add  that  of 
clearing  and  protecting  the  orchards,  the  nurseries,  the  gaixlens, 
the  ornamental  trees  and  shrubs  and  the  public  and  private  parks 
throughout  this  Commonwealth,  the  aggregate  annual  expense  will 
be  enormous. 

In  view  of  these  facts,  it  is  of  the  greatest  importance  that  the 
further  spread  of  the  gypsy  moth  in  this  State  should  be  prevented, 
and  that  such  thorough  work  be  done  in  all  the  infested  cities  and 
towns  that  there  will  be  very  little  chance  of  the  escape  of  moths 
into  new  territory.  The  property  of  all  the  land  owners  in  central 
and  western  Massachusetts  is  seriously  threatened »  and  they  are 
powerless  to  prevent  the  impending  invasion  unless  the  State 
comes  to  their  assistance  and  insures  them  against  loss  from  the 
depredations  of  the  gypsy  moth.  This  can  be  done  only  by  direct 
appropriations  for  the  suppression  of  the  pest.  It  would  be  hard 
to  say  at  this  time  what  annual  appropriation  by  the  State,  together 
with  that  required  by  law  from  the  infested  cities  and  towns,  would 
be  necessary  to  prevent  the  insect  from  spreading  into  central  and 
western  Massachusetts ;  but  suppose  those  in  charge  should  find, 
as  the  work  goes  on,  that  it  would  be  necessary  for  the  State  to 
make  an  annual  appropriation  of  $200,000,  what  part  of  this  would 
a  land  owner  in  the  uninfested  part  of  the  State  have  to  pay  ? 

The  taxable  property  in  this  State,  as  given  in  the  last  Manual  of 
the  General  Court  of  Massachusetts,  page  235,  is  $3,420,197,428. 
If  this  amount  of  property  be  assessed  for  $200,000,  the  tax  on  $1 
would  be  a  little  less  than  one-seventeenth  of  a  mill  ($0,000^)  ; 
and  a  man  owning  taxable  property  to  the  value  of  $5,000  or  a 
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farm  of  that  value  would  have  to  pay  a  tax  of  $0,294,  which 
might  be  regarded  as  a  premium  paid  to  the  State  to  insure  him 
against  the  ravages  of  the  gypsy  moth.  This  is  far  less  than  one 
would  have  to  pay  for  clearing  the  moths  from  a  single  apple  tree. 
If  this  same  tax  should  be  continued  for  forty  years,  as  long  as  a 
man  would  be  likely  to  have  chaise  of  a  farm,  his  premiums  for 
that  time  would  amount  in  all  to  $11.76,  — a  much  smaller  sum 
than  would  be  required  to  clear  this  pest  from  a  small  orchard  in  a 
single  year. 

It  is  therefore  by  far  the  wisest  policy  for  all  land  owners  to 
insist  that  the  necessary  appropriations  be  made  for  suppressing 
the  gypsy  moth,  and  that  the  work  be  carried  on  in  the  most 
approved  and  economical  manner,  but  at  the  same  time  in  such  a 
way  as  to  insure  success. 

The  brown- tail  and  gypsy  moths  differ  so  much  in  their  habits 
that  they  should  be  considered  separately.  The  female  brnwu-tail 
moth  flies  very  freely,  while  the  other  does  not  fly  at  all ;  and  this 
enables  the  former  to  become  distributed  far  more  widely  in  the 
same  length  of  time  than  the  latter.  The  young  caterpillars  of 
the  brown- tail  moth  are  gregarious,  and  hibernate  in  winter  tents 
on  the  twigs  of  trees,  where  they  can  be  easily  seen  and  removed 
at  any  time  during  the  winter.  They  are  therefore  more  easily 
destroyed  than  the  gypsy  moth,  and,  as  they  feed  on  a  much 
smaller  number  of  kinds  of  trees  and  shrubs,  they  have  never 
caused  so  much  damage  as  the  gypsy  moth. 

The  caterpillars  of  the  brown-tail  moth  during  the  latter  part  of 
their  existence  before  pupating  are  furnished  with  exceedingly 
minute  nettling  spines  in  innumerable  numbers  which  are  freely 
scattered,  and  when  they  come  in  contact  with  the  human  skin 
they  cause  an  intolerable  itching  and  a  most  unpleasant  sensa- 
tion such  as  no  one  can  appreciate  until  he  has  had  the  experi- 
ence. This  feature  of  the  brown-tail  moth  brings  it  very  forcibly 
to  the  attention  of  people  whose  premises  are  infested,  and  gives 
this  insect  a  greater  notoriety  than  has  been  gained  by  the  gypsy 
moth. 

Much  has  been  said  and  written  about  the  importation  of  para- 
sites,  and  great  hopes  have  been  entertained  that  parasites  might 
be  found  which  would  destroy  both  the  gypsy  and  brown-tail 
moths. 

While  the  work  of  extermination  was  going  on  during  the 
nineties,  I  was  not  in  favor  of  importing  parasites,  for  the  reason 
that  in  working  for  extermination  the  caterpillars  containing  para- 
sites might  be  killed,  and  in  this  way  many  and  perhaps  aO  of  the 
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imported  parasites  would  be  destroyed ;  but  I  repeatedly  expressed 
the  opinion  before  the  legislative  committees,  that,  if  the  work  for 
extermination  should  stop,  it  would  be  of  the  greatest  importance 
to  make  a  thorough  and  exhaustive  investigation  of  the  subject  of 
parasites  and  to  import  such  as  would  destroy  these  two  moths. 

The  work  of  importing  parasites  is  not  so  simple  a  matter  as 
one  might  suppose,  and  should  be  undertaken  only  by  a  skilled 
entomologist.  This  work  was  begun  last  summer,  and  we  were 
so  fortunate  as  to  enlist  the  services  of  Dr.  L.  O.  Howard,  chief 
of  the  Bureau  of  Entomology  of  the  Department  of  Agriculture, 
Washington,  D.  C,  one  of  the  foremost  entomologists  in  the 
world,  and  one  who  has  probably  given  more  real  scientific  study 
and  investigation  to  the  subject  of  parasites  and  parasitism  than 
any  other  living  entomologist.  Dr.  Howard  visited  Europe  last 
summer  for  the  express  purpose  of  studying  the  parasites  of  the 
gypsy  and  brown-tail  moths,  and  of  making  arrangements  for 
successive  shipments  of  them  during  the  year;  and  it  is  to  be 
hoped  that  he  will  be  able  to  go  over  again  next  summer  and 
continue  the  work  he  has  begun  with  so  much  energy. 

It  is  not  to  be  expected  that  foreign  parasites,  even  when  suc- 
cessfully introduced,  will  produce  results  at  once,  for  it  will  take 
time  for  them  to  multiply  and  increase  to  such  an  extent  as  to  ma- 
terially reduce  the  number  of  the  caterpillars  upon  which  they 
feed.  It  is  not  even  certain  that  the  parasites  of  these  two  insects 
when  brought  to  this  country  will  accomplish  the  purpose  for 
which  they  were  imported.  This  work  is  entirely  experimental,  but 
it  is  certainly  desirable  to  give  it  a  faithful  trial.  In  the  mean  time, 
every  effort  should  be  made  to  suppress  these  moths  and  prevent 
their  spread  into  the  uninfested  parts  of  the  State ;  so  that,  if  the 
parasites  fail  in  their  work,  these  insect  pests  may  be  kept  within 
their  present  limits  rather  than  scattered  over  the  entire  State. 

I  am  glad  to  know  that  it  is  the  purpose  of  the  present  manage- 
ment to  thoroughly  investigate  this  matter  of  importing  parasites 
and  to  adopt  every  possible  means  for  their  successful  introduction. 

Respectfully  submitted, 

Charles  H.  Fernald. 

Amhkbst,  Ma8B.,  Dec.  15, 1906. 

Work  against  the  Brown-tail  Moth. 

The  work  against  the  brown-tail  moth  webs  began  in 
several  cities  and  towns  about  November  20,  and  by  Decem- 
ber 1  the  foliage  had  fallen  sufficiently  to  permit  of  general 
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work  against  this  insect.  During  the  month  of  December 
the  removal  of  brown-tail  moth  webs  on  shade  trees  was 
actively  carried  on,  while  at  the  same  time  the  egg  clusters 
of  the  gypsy  moth  high  up  in  the  trees  were  destroyed  by 
the  same  gangs,  thus  economizing  labor.  The  mild  weather 
of  the  fall  caused  the  leaves  on  apple  trees  to  remain  until 
well  into  the  month  of  December,  and  thus  delayed  in  a 
marked  degree  the  work  on  private  estates ;  however, 
throughout  the  entire  month  many  thousand  property 
owners  were  diligently  engaged  in  destroying  webs. 

At  this  point  it  may  be  well  to  mention  a  common  error 
made  by  citizens  and  contractors  in  removing  webs,  particu- 
larly on  pear  trees.  In  far  too  many  cases  the  entire  tops 
of  the  trees  have  been  cut  off,  leaving  large,  unsightly 
stumps,  seriously  injuring  the  trees  and  shortening  their 
lives.  On  general  principles  it  would  be  better,  if  this 
practice  is  to  be  adopted,  to  cut  the  trees  down  at  once, 
rather  than  to  leave  them  to  decay  or  become  matted  with 
an  unsightly  growth  of  branches. 

Since  the  brown-tail  moth  has  now  become  so  thoroughly 
established,  and  promises  to  be  a  permanent  resident,  it  will 
be  well  for  property  owners  in  the  future  to  so  prune  young 
fruit  trees  as  to  induce  a  low  heading.  Trees  which  have 
been  grown  with  a  low  head,  aside  from  the  obvious  advan- 
tages of  ease  of  spraying  and  picking  the  fruit,  are  much 
more  readily  freed  from  the  brown-tail  moth  webs  than  those 
which  have  been  allowed  to  run  up  to  a  high  head. 

Another  matter  worthy  of  the  careful  attention  of  those 
who  are  planting  fruit  trees  in  the  village  house-lot  garden 
is  the  wisdom  of  using  d>varf  stocks.  At  the  present  time 
many  desirable  varieties  of  pears  and  apples  can  be  pro- 
duced on  dwarf  trees.  It  is  a  well-known  fact  that  such 
trees  yield  fruit  of  superior  size  and  quality,  take  up  less 
room,  allow  for  a  greater  number  of  varieties  in  the  garden, 
and,  in  addition,  — which  seems  highly  important,  from  our 
standpoint,  —  can  be  easily  cleared  from  the  brown-tail  and 
the  gypsy  moth. 

One  of  the  most  alarming  features  connected  with  the  de- 
struction of  the  brown-tail  moth  is  the  fact  that  nearly  all  the 
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nurseries  in  eastern  Massacfaasetts  have  now  become  in- 
fested. While  the  system  of  nursery  inspection  has  been 
carried  on  efficiently  under  the  direction  of  Dr.  H.  T.  Fer- 
nald,  and  while  nurserymen,  as  a  rule,  show  a  disposition  to 
suppress  the  moth  on  their  property,  at  the  same  time  there 
is  great  danger  that  a  few  nests  may  be  overlooked  in  ship- 
ping out  nursery  stock,  and  that  in  this  way  the  insect  may 
become  distributed  over  a  wide  area.  It  would  not  be  a 
matter  for  surprise  if  the  brown-tail  moth  is  found  at  any 
point  in  the  eastern  United  States. 

As  affording  an  idea  of  the  abundance  of  the  brown-tail 
moth,  even  in  limited  areas,  where  conditions  favor  the  in- 
crease of  the  insect,  the  figures  given  by  William  Allen, 
assistant  superintendent.  Mount  Auburn  Cemetery,  Cam- 
bridge, are  of  interest.  During  the  winter  of  1904-05  Mr. 
Allen  removed  from  the  trees  in  the  cemetery  700  bushels 
of  brown-tail  moth  webs,  averaging  330  webs  to  the  bushel, 
or  a  total  of  231,000  webs.  Estimating  these  at  the  aver- 
age figure  of  250  caterpillars  per  web,  we  have  57,750,000 
caterpillars  destroyed  by  this  operation. 

Work  by  Other  State  Boards. 

A  considerable  amount  of  land  in  the  infested  district  is 
under  the  control  of  the  Metropolitan  Park  Commission  and 
the  Metropolitan  Water  and  Sewerage  Board,  while  along  the 
State  highways  the  roadside  trees  are  now  under  the  care  of 
the  Massachusetts  Highway  Commission.  All  these  boards 
have  endeavored  to  co-operate  with  the  State  superintendent 
and  with  the  local  authorities  in  the  work  of  suppressing  the 
moths,  and  a  brief  summary  of  their  operations  to  date  is 
given  in  the  following  correspondence  :  — 

MSTBOFOLITAH  Pa&K  COKMIBBIOir, 

BosTOir,  Jan.  12, 1906. 

Prof.  A.  H.  Kirkland,  SuperitUenderUfor  the  Suppression  of  the  Oypsy 
and  Brown-tail  Moths^  6  Beacon  Street,  Boston. 

Dear  Sir  :  —  The  Metropolitan  Park  Commission  presents  here- 
with a  summary  of  the  work  done  against  the  gypsy  and  brown- 
tail  moths  during  the  past  year  in  the  reservations  and  parkways 
under  its  care  and  control,  and  of  the  work  contemplated  during 
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the  present  year,  and  first  wish  to  thank  you  for  your  kind  assist- 
ance with  information,  advice  and  inspection,  and  your  offer  of 
work  in  the  neighborhood  of  the  reservations  and  parkways,  in- 
tended to  protect  them  from  incursions  of  the  moths. 

Daring  the  winter  and  spring  of  1905  a  considerable  amount  of 
tree  and  bnish  cutting  and  burning  over  of  the  ground  was  done  at 
the  spots  of  most  serious  infestation  in  the  reservations.  This 
cutting  had  for  its  primary  purpose  facilitating  the  work  of  repres- 
sion of  the  moths,  and  incidentally  improvement  of  the  tree  growth 
and  of  the  landscape.  The  result  was  necessarily  injurious  to  the 
landscape  where  the  ground  was  burned  over  and  brush  temporarily 
destroyed.  In  these  same  regions  and  along  the  parkways  the 
gypsy  moth  nests  were  creosoted,  and  at  some  points  auxiliary 
spraying  was  done  during  the  summer.  The  result  was  satisfac- 
tory in  the  regions  where  the  work  was  done,  but  the  amount  of 
the  appropriations  did  not  permit  its  being  extended  over  an  entire 
reservation ;  and  therefore,  although  the  work  was  carried  to  the 
full  extent  of  the  funds  appropriated,  did  not  prevent  the  spread 
of  the  moths  to  other  parts  of  the  reservations,  especially  in  the 
Middlesex  Fells. 

A  careful  review  of  the  situation  in  the  early  autumn  made  the 
commission  feel  that  it  would  be  possible,  with  such  appropriations 
as  might  reasonably  be  expected  for  its  maintenance,  to  care  for 
the  reservations  and  parkways  except  Blue  Hills  and  Middlesex 
Fells  either  with  its  own  forces  or  through  contractors,  and,  in 
either  case,  with  your  advice  and  inspection.  In  the  Blue  Hills  we 
were  advised  by  you  that  gypsy  moth  colonies  had  been  found  in 
various  parts  of  the  deep  woods.  As  the  necessity  for  work 
against  these  pests  had  not  been  known  to  exist,  and  the  superin- 
tendent and  forces  in  the  reservation  had  no  experience  in  the 
work  against  them,  it  was  deemed  wise  to  ask  you  to  super%'ise  the 
immediate  measures  of  repression  which  appeared  absolutely  neces- 
sary. You  very  kindly  assigned  to  the  work  a  manager  whom  you 
stated  to  us  you  considered  to  be  one  of  your  most  experienced 
and  reliable  men.  In  the  Middlesex  Fells  it  was  also  decided,  in 
conference  with  you,  that,  as  work  had  already  been  done  by  our 
forces  under  special  appropriations  for  that  purpose,  it  was  wise  to 
continue  the  work,  omitting  therefrom  certain  operations  which  had 
a  tendency  to  unduly  affect  the  landscape,  such  as  burning  over 
the  ground  cover,  and  substituting  therefor  other  measures  equally 
effective.  This  work  has  continued  energetically  since  September, 
with  the  result  that  almost  the  entire  reservation  has  been  cleared 
of  weak  sprout  growth  and  tall  growths  of  sorts  which  are  non- 
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flowering,  or  which  have  little  value  for  their  foliage.  It  is  need- 
less to  say  that  the  completion  of  this  work  has  immensely  reduced 
the  difficulty  and  expense  of  the  more  direct  kinds  of  work  against 
the  moths  throughout  the  reservation,  has  rendered  it  more  acces- 
sible and  useful  to  the  general  public,  and  will  also  be  a  help  to 
the  vegetation.  In  addition  to  this  brush  cutting  a  limited  amount 
of  tree  cutting  has  already  been  done,  and  will,  if  possible,  be  con- 
tinued during  the  winter,  with  a  view  to  removing  trees  of  minor 
value,  those  which  are  badly  diseased  or  broken,  and  those  which 
are  crowding  more  valuable  trees  so  as  to  be  an  injury  to  their 
growth.  This  work  will  be  conducted  very  carefully,  and  will 
necessarily  be  limited  to  removing  no  more  trees  than  will  still 
leave  the  forest-like  appearance  of  the  reservation,  even  though  it 
be  necessary  to  leave  standing  more  trees  than  perhaps  the  forester 
or  the  gypsy  moth  antagonist  would  advise. 

In  addition  to  the  above  work,  which  is  merely  preliminary  work 
intended  to  facilitate  the  actual  destruction  of  the  eggs  and  moths 
themselves,  creosoting  of  the  nests  of  the  gypsy  moth  was  begun, 
first,  at  your  suggestion,  on  the  trunks  of  the  trees  along  the  road- 
sides, paths  and  picnic  grounds  much  frequented  by  the  public, 
and  next  of  the  nests  found  on  the  ground,  rocks  and  trunks  of 
trees  to  a  height  likely  to  be  covered  by  snow  during  the  winter, 
on  a  strip  along  the  borders  of  the  reservation  150  feet  wide.  As 
this  work  was  finished,  the  creosoting  of  other  nests  upon  trees  or 
plainly  visible  upon  the  rocks  and  ground  over  a  strip  of  500  feet 
wide  along  the  entire  border  was  begun,  and  has  now  been  largely 
completed.  It  is  the  wish  of  the  commission  to  continue  this 
creosoting  work  over  the  entire  reservation,  so  that,  in  addition  to 
the  border  strips,  tree  work  shall  be  completed  throughout  the 
reservation,  and  both  ground  and  tree  work  shall  be  completed  in 
such  sections  as  contain  the  most  valuable  conifers.  It  is  the 
intention  of  the  commission,  if  funds  are  provided  for  that  purpose, 
to  band  the  trees  for  a  broad  strip  along  the  borders  of  the  entire 
reservation  on  the  principal  highways,  and,  if  possible,  throughout 
the  seriously  infested  portions  of  the  district.  It  is  also  the  desire 
of  the  commission  to  spray  at  least  the  borders  of  the  reservation, 
and  of  sections  containing  the  most  valuable  coniferous  trees  and 
the  most  seriously  infested  sections  of  the  reservation.  It  is  also 
the  desire  of  the  commission  to  use  oiled  hay  and  other  means  of 
preventing  the  caterpillars  from  leaving  the  reservation. 

The  work  above  outlined  could  not  be  begun  last  year  until  the 
special  appropriations  for  maintenance  became  available  late  in 
February.     These  appix>priations  were  exhausted  in  September; 
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bat,  in  view  of  the  fact  that  the  State  had  authorized  you  to  super- 
intend the  carrying  on  of  extensive  work  in  the  territory  outside 
the  reservations,  it  was  deemed  wise  to  begin  the  work,  at  the  ex- 
pense of  other  funds  not  primarily  intended  for  this  purpose,  in 
September  last,  with  the  result  that  we  are  now  farther  along  with 
the  work  than  we  have  ever  been  in  any  previous  year.  At  the 
same  time,  it  will  hardly  be  possible  to  continue  this  work  out  of 
these  funds  beyond  the  time  when  the  Legislature  shall  decide  what 
maintenance  appropriations  shall  become  available  for  this  year. 
We  shall  therefore  be  obliged  to  ask  for  a  large  special  appropria- 
tion this  year,  and  we  deem  the  matter  so  important  that,  when  it 
is  under  consideration,  we  trust  you  will,  if  possible,  appear  before 
the  committee  and  give  your  testimony  in  regard  to  the  character 
of  the  work  being  done  and  the  advisability  of  the  appropriation. 

Again  thanking  you  for  your  kindly  interest  and  assistance,  I 
remain. 

Very  respectfully  yours, 

(Signed)         W.  B.  de  las  Casas, 

Chairman* 

Mbtbopolitan  Watbb  and  Sewbraob  Boabd, 
BoBTON,  Mam.,  Jan.  6,  1906. 

Mr.   A.   H.   KiRKLAND,  Superintendent  for  Suppressing  Gypsy  and 
Brown-tan  Moths^  6  Beacon  Street^  Boston^  Mass. 

Dear  Sir  :  —  In  response  to  your  request  I  send  you  a  brief 
description  of  the  work  done  by  the  Metropolitan  Wat^r  and 
Sewerage  Board  in  protecting  property  under  its  charge  from  the 
ravages  of  the  gypsy  and  brown-tail  moths.  This  work  has  been 
confined  mainly  to  the  property  around  Spot  Pond,  although  con- 
siderable work  has  been  done  on  property  at  Mystic  Lake  and  the 
Mystic  pumping  station,  and  at  the  Chestnut  Hill  reservoir. 

The  land  around  Spot  Pond  belonging  to  the  Board  comprises 
about  200  acres,  all  of  which  is  infested  to  a  greater  or  less  degree 
with  both  gypsy  and  brown-tail  moths.  For  the  double  purpose 
of  improving  the  character  of  the  wooded  areas  and  of  reducing 
the  number  of  trees  to  be  protected,  a  large  number  of  trees  on 
the  thickly  wooded  areas  have  been  cut  down.  Between  Feb.  24 
and  July  21,  1905,  about  $5,000  was  expended  in  protecting  the 
remaining  trees  by  applying  creosote  to  the  egg  clusters  of  the 
gypsy  moth,  placing  bands  of  burlap  and  also  of  Tanglefoot 
around  the  trees,  and  by  spraying  the  foliage  with  Disparene. 
Nearly  all  of  this  sum  was  expended  in  protecting  about  80  acres 
of  land,  most  of  which  was  badly  infested  with  gypsy  moths.     All 
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egg  clusters  on  the  trees  and  grounds  were  carefully  painted  with 
creosote,  but  a  large  number  of  caterpillars  appeared  in  the  spring 
from  off  the  ground,  due,  probably,  to  broken  egg  clusters  acci- 
dentally scraped  from  the  trees  which  were  cut  down  during  the 
winter.  Tanglefoot  was  applied  to  each  tree  as  soon  as  the  new 
caterpillars  were  discovered,  but  not  soon  enough  to  prevent 
thousands  from  getting  into  the  trees.  From  May  12  to  July  21 
the  trees  were  sprayed  with  Disparene,  the  plant  used  for  the 
work  being  a  ten  horse-power  portable  steam  boiler;  a  single 
acting  steam  pump ;  two  800-gallon  tanks,  in  which  the  Disparene 
was  mixed  in  the  proportion  of  10  pounds  to  100  gallons  of  water; 
and  1,000  feet  of  one-inch  and  three-quarter-inch  wrought-iron 
pipe,  to  which  was  connected  seven  lines  of  one-half-inch  rubber 
hose,  fitted  with  double  spraying  nozzles.  At  several  points 
windrows  of  hay  sprinkled  with  gas  oil  were  used,  to  prevent  the 
caterpillars  from  entering  our  property  from  the  surrounding  land 
which  had  not  been  protected. 

As  a  result  of  these  measures,  the  foliage  on  the  trees  on  the 
land  of  the  Boai*d  was  injured  but  very  little,  and  showed  a  very 
marked  contrast  from  that  on  adjoining  property.  The  number 
of  gypsy  moth  egg  clusters  to  be  destroyed  on  this  area  during  the 
coming  season  is  comparatively  small,  and  by  a  prompt  applica- 
tion of  Tanglefoot  it  is  expected  that  but  little  spraying  with 
Disparene  will  be  required  during  the  coming  season. 

The  land  west  of  the  pond  is  now  badly  infested  with  both 
gypsy  and  brown-tail  moths,  and  a  force  is  at  present  employed 
in  painting  the  egg  clusters  with  a  mixture  of  equal  parts  of 
creosote  and  gas  oil,  and  cutting  off  and  burning  the  nests  of  the 
brown -tail  moths.  This  work  was  commenced  November  20,  and 
up  to  January  1  about  $l,300*had  been  expended. 

The  total  cost  of  work  on  the  Spot  Pond  property,  exclusive  of 
the  work  of  cutting  trees,  was  $6,300  for  the  year.  Work  of  a 
similar  character  at  Mystic  Lake  pumping  station  and  reservoir 
has  cost  about  S700,  and  at  Chestnut  Hill  reservoir  $500,  making 
a  total  of  $7,500  expended  during  the  year  in  protecting  trees  on 
the  property  in  charge  of  the  Board. 

Some  of  the  land  of  the  Boai-d  in  Marlborough,  Southborough 
and  Framingham  is  infested  with  brown-tail  moths,  and  a  few 
clusters  of  eggs  of  the  gypsy  moth  have  been  found  in  Weston, 
Way  land  and  Framingham. 

Yours  very  truly, 

(Signed)         Dexter  Brackett, 
Engineer  Sudbury  and  Distribution  Departments, 


Winter  webs  of  brown-tail  moth  on  oak. 
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liAMAGHUSXTTS  HlOHWAT  GOMMIflfllOST, 

BOBTOsr,  Jan.  1,  1906. 

Mr.  A.   H.  EiRKLAKD,  8UUe  SuperinUndetU  for  the  Suppression  of 
Oypsy  and  Bro%on4aU  Moths,  6  Beacon  Street^  Boston,  Mass, 

Dear  Sib  :  — The  Acts  of  1905,  chapter  279,  gives  the  Massa- 
chusetts Highway  Commission  exclusive  care  and  control  of  all 
shade  trees  within  the  limits  of  the  State  highways. 

The  records  in  the  office  of  the  Superintendent  for  the  Sup- 
pression of  Gypsy  and  Brown-tail  Moths  show  that  there  are 
approximately  80  cities  and  towns  in  which  State  highways  are 
located  where  the  pests  have  been  found.  It  is  probable  that  the 
trees  on  the  State  highways  in  many  of  the  towns  are  not  infested, 
although  colonies  may  have  been  found  within  the  municipal  limits. 

The  reports  of  the  engineers  of  the  commission  indicate  that  in 
most  of  the  towns  the  moths  have  not  yet  made  much  progress,  but 
that  in  a  few  instances,  notably  the  State  road  from  Stoneham  to 
Lawrence  and  the  State  road  from  Arlington  to  Burlington,  the 
trees  are  badly  infested  by  both  pests. 

The  commission  intends  to  suppress  the  moths  wherever  they 
may  be  found  within  the  State  highway  locations,  and  several 
contracts  have  already  been  let,  with  this  end  in  view.  Work  is 
already  in  progi'ess  on  the  roads  before  referred  to  as  being  badly 
infested,  under  a  contract  with  a  private  firm  of  contractors.  All 
other  contracts  thus  far  made  have  been  with  the  local  authorities. 
In  the  opinion  of  the  commission,  it  is  probable  that  most  of  this 
work  will  be  done  in  this  manner,  for  the  reason  that  the  municipal 
officers  are  already  at  work  with  organized  forces  on  the  town 
roads,  and  it  is  thought  that  the  State  highway  work  may  be  done 
more  economically  by  them  in  connection  with  the  town  work  than 
by  outside  contractors. 

Yours  truly, 

(Signed)         A.  B.  Fletcher, 

Secretary, 

At  the  Danvers  Asylum  and  also  at  the  State  Hospital  in 
Tewksbury,  both  properties  being  infested  by  the  gypsy 
and  brown-tail  moths,  operations  to  suppress  the  pests  are 
under  way. 

At  the  United  States  reservation  at  Nahant,  owing  largely 
to  the  activities  of  Mr.  George  Abbot  James,  tree  warden, 
the  badly  infested  area  is  being  thoroughly  cleared.  At 
the  United  States  naval  nitre  depot,  Maiden,  and  also  at  the 
various  fort  reservations  along  the  harbor  front,  the  authori- 
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ties  in  charge  are  now  at  work  destroying  the  egg  clusters 
and  nests  of  the  moths,  while  equally  good  work  is  under 
way  at  the  United  States  arsenal  at  Watertown.  In  short, 
all  State  and  national  boards,  whose  attention  has  been 
called  to  the  matter,  have  shown  a  most  helpful  desire  to  do 
their  share  in  suppressing  these  pests  on  the  property  under 
their  care. 

■    Importing  Natural  Enemies. 

The  Legislature  of  1905  provided  for  the  expenditure  of 
$10,000  a  year  for  three  years  for  the  investigation  and  im- 
portation of  parasites  and  other  natural  enemies  of  the  moths. 
It  is  a  well-established  fact  that  in  Europe,  where  the  gypsy 
and  brown-tail  moths  are  natives,  outbreaks  of  these  insects 
are  checked  in  a  few  years  by  their  natural  enemies.  While 
it  is  perfectly  true  that  at  intervals  these  pests  show  them- 
selves as  terrific  plagues,  yet  in  a  short  time  the  ''balance 
of  nature,"  as  scientists  call  it,  asserts  itself,  and  they  sub- 
side as  a  result  of  the  attacks  of  the  natural  enemies.  For 
many  years  it  has  seemed  most  desirable  to  investigate  the 
enemies  of  the  two  moths  in  Europe,  and  to  import  those 
which  promise  to  be  of  the  greatest  assistance  in  combating 
the  pests.  The  broad  view  taken  of  this  problem  by  the 
Legislature,  as  shown  by  the  legislation  above  mentioned, 
has  made  possible  a  thoroughgoing  effort  along  these  lines. 

Following  his  appointment,  the  present  superintendent, 
with  the  approval  of  His  Excellency  the  Governor,  went  to 
Washington,  and  by  arrangement  with  the  Honorable  Sec- 
retary of  Agriculture,  Mr.  James  Wilson,  was  enabled  to 
secure  the  co-operation  and  services  of  Dr.  L.  O.  Howard, 
chief  of  the  Bureau  of  Entomology  of  the  United  States 
Department  of  Agriculture.  At  the  instance  of  the  Hon. 
Ernest  C.  Roberts  of  the  seventh  congressional  district,  the 
last  Congress  had  already  made  a  small  appropriation  for 
the  purpose  of  investigating  parasites  of  the  moths.  With 
the  larger  sum  made  available  by  the  Massachusetts  Legis- 
lature, it  was  possible  to  lay  out  comprehensive  plans  for 
the  importation  of  desirable  parasites. 

Dr.  Howard  went  abroad  in  the  interests  of  this  work 
early  last  summer,  and  succeeded  in  organizing  a  chain  of 
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trained  agents,  men  of  recognized  standing  as  entomologists, 
extending  from  southern  Italy  throagh  Switzerland,  Austria, 
Germany  and  France.  Since  that  date  all  these  different 
agents  have  been  busily  engaged,  so  far  as  their  opportuni- 
ties would  permit,  in  collecting  parasites  of  the  moths  and 
forwarding  them  to  the  superintendent. 

The  State  of  Massachusetts  is  particularly  fortunate  in 
securing  the  assistance  of  a  man  of  Dr.  Howard's  high  sci- 
entific attainments,  experience  in  importing  parasites  of 
injurious  insects  and  thorough  knowledge  of  European  con- 
ditions. For  years  he  has  been  in  touch  with  European 
entomologists,  and  has  placed  them  under  a  great  many 
obligations.  We  are  thus  able  now  to  take  advantage  not 
only  of  his  technical  knowledge  but  also  of  his  personal 
acquaintance  with  scientists  abroad,  which  has  already  been 
of  great  value. 

Through  the  courtesy  of  the  Hon.  G.  H.  Lyman,  collector 
of  the  port  of  Boston,  and  Mr.  G.  A.  Hibbard,  postmaster, 
Boston,  shipments  of  parasites  arriving  by  either  express  or 
mail  have  been  promptly  received.  The  most  numerous 
sendings  have,  however,  come  via  the  port  of  New  York, 
and  to  facilitate  their  prompt  forwarding  the  Honorable 
Secretary  of  Agriculture  issued  the  following  regulation  :  — 

Regulation  I. 

Uhttbd  States  Dxpabtmbht  of  AaBiouLTinix, 
Ofvicb  or  THS  Sbckbtabt,  Washington,  D.  C,  Nov.  21, 1906. 

Under  authority  of  section  3  of  the  act  of  Congress  approved 
March  3,  1905  (33  Stat.,  1269),  it  is  ordered  that  packages  con- 
taining parasites  of  the  gypsy  moth,  parasites  of  the  brown-tail 
moth,  parasitized  gypsy  moths  and  parasitized  brown-tail  moths, 
or  any  of  them,  when  addressed  to  A.  H.  Kirkland,  6  Beacon 
Street,  Boston,  Mass.,  U.  S.  A.,  or  to  the  Superintendent  for 
Suppressing  the  Gypsy  and  Brown-tail  Moths,  6  Beacon  Street, 
Boston,  Mass.,  U.  S.  A.,  may  be  shipped,  until  otherwise  ordered, 
from  any  European  country  into  the  United  States,  entry  to  be 
made  either  through  the  port  of  Boston  or  the  port  of  New  York. 

Done  at  Washington,  this  twenty-first  day  of  November,  1905. 

Witness  my  hand  and  the  seal  of  the  Department  of  Agriculture. 

James  Wilson, 

Secretary. 
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As  a  result  of  this  co-operative  work,  the  State  superin- 
tendent has  received  from  abroad  several  hundred  parasites 
of  the  gypsy  moth,  while  at  the  present  time  nearly  everj' 
steamer  brings  a  consignment  of  brown-tail  moth  webs  con- 
taining parasites.  During  December  many  thousands  of  these 
webs  were  received  and  forwarded  to  the  Saugus  laboratory. 
People  who  have  suftered  from  the  brown-tail  moth  plague 
will  find  consolation  in  the  fact  that  in  Europe  this  pest  is 
said  to  be  extensively  parasitized  in  the  web  stage,  although 
in  this  country  the  webs  are  practically  free  from  attack. 
The  superintendent  is  very  hopeful  that  from  the  imported 
webs  there  will  be  developed  a  large  swarm  of  beneficial 
parasites,  which  will  help  in  the  work  of  suppressing  the 
brown-tail  moth. 

As  soon  as  the  field  work  of  the  summer  of  1905  was  under 
way,  a  temporary  scientific  laboratory  was  established  at 
Maiden,  and  a  careful  search  made  for  a  suitable  location  for 
the  permanent  laboratory  for  propagating  parasites.  The 
importation  of  pai*asites  is  but  one  feature  of  the  experiment. 
The  insects,  after  arrival,  must  be  carefully  sorted,  reared, 
propagated  and  disseminated.  A  careful  watch  must  be  kept 
at  all  times  to  detect  and  destroy  any  sec/ondary  parasites. 

It  was  desirable  to  locate  the  laboratory  in  a  section 
thoroughly  infested  by  both  moths,  so  that  there  might  be 
available  at  all  times  plenty  of  material  for  food  for  the 
parasites.  It  was  also  necessary  to  secure  a  considerable 
area  of  land  which  could  be  controlled  for  use  in  out-door 
experiments.  It  was  decided,  as  a  measure  of  economy,  to 
lease  a  small  farm  with  buildings,  and  after  considerable 
search  such  a  place  was  found  in  North  Saugus.  This  lo- 
cality, while  easily  accessible  by  electric  cars,  is  sufBciently 
isolated  to  escape  any  marked  visitation  from  curiosity 
seekers  and  others  who  might  accidentally  or  intentionally 
disturb  experiments  in  progress.  We  were  fortunate  in 
securing  a  house  large  enough  to  give  ample  room  for  use 
as  a  laboratory,  and  at  the  same  time  to  furnish  dwelling 
rooms  for  the  entomologist  in  charge  of  the  work.  Thus 
the  man  who  is  responsible  for  the  care  and  rearing  of  the 
parasites  is  at  all  times  on  the  ground,  and  can  give  them 
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the  necessary  attention  and  protection  from  injury.  In  the 
immediate  vicinity  is  a  chain  of  large  woodland  colonies 
of  the  gypsy  moth,  and  near  by  are  numerous  orchards 
infested  by  the  brown-tail  moth,  as  well  as  a  considerable 
area  of  scrub  oak  land  where  the  latter  insect  occurs  in  large 
numbers. 

The  part  of  the  building  needed  for  laboratory  purposes 
has  been  fitted  up  with  shelves,  tables,  breeding-cages,  jars 
and  other  necessary  supplies.  Arrangements  have  also 
been  made  for  the  use  of  a  certain  number  of  fruit  trees 
near  by,  which  will  be  covered  next  season  with  tents  of 
mosquito  netting  to  serve  as  out^door  breeding-cages  for  the 
parasites. 

For  the  work  of  rearing  these  insects  we  have  secured  the 
services  of  Mr.  F.  H.  Mosher,  a  well-trained  entomologist, 
who  for  several  years  was  associated  with  the  writer  in  the 
scientific  work  of  the  former  gypsy  moth  committee.  We 
also  made  use,  during  the  summer  season,  of  the  services 
of  two  students  of  the  Massachusetts  Agricultural  College, 
Messrs.  E.  A.  Back  and  O.  L.  Clark,  who  had  received 
special  training  in  entomological  work. 

Until  spring  the  parasites  received  at  the  laboratory  will 
be  kept  in  cold  storage,  but  as  soon  as  the  warm  weather 
brings  out  the  brown-tail  or  gypsy  moths  they  will  be  turned 
loose  in  cages  enclosing  trees  infested  with  the  moths,  where 
they  will  have  ample  opportunity  to  propagate.  It  is  hoped 
that  a  sufficient  number  will  thus  be  obtained  to  permit  of 
distribution  in  infested  districts. 

Eegord  of  Importations. 

The  following  is  a  record  of  the  material  received  to  De- 
cember 15,  with  data  concerning  each  shipment.  As  might 
be  expected,  the  insects  arrived  in  varying  conditions. 
Early  sendings  from  some  of  our  correspondents  were  in 
paper  boxes,  and  these  were  badly  crushed  in  transit. 
Where  tin  boxes  were  used,  particularly  in  the  case  of  living 
insects,  the  moisture  could  not  escape,  and  the  insects  were 
as  a  rule  dead  and  often  decayed.  The  best  results  in  send- 
ing living  insects  were  obtained  by  packing  in  wooden  boxes 
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with  a  little  dry  sphagnum  moss.  In  all  cases  the  specimens 
packed  in  wood  came  through  in  the  best  condition.  The 
following  is  a  list  of  material,  by  countries :  — 

Japan. 

1.  Received  June  28,  1905,  from  the  Rev.  H.  A.  Loomis, 
Yokohama,  a  small  wooden  box,  containing:  11  small  dip- 
terous pupae;  15  medium  lepidopterous  pupaB.  No  flies 
have  emerged  as  yet. 

2.  Received  July  5,  1905,  from  Prof.  S.  V.  Euwana,  Im- 
perial Japanese  Department  of  Agriculture,  Tokio,  through 
the  Hon.  Lloyd  C.  Griscom,  American  minister,  a  large 
wooden  case  with  wire  gauze  sides,  containing  a  small  tree 
on  which  had  been  placed  a  number  of  infested  gypsy  moth 
caterpillars.  Another  case  of  small  elms  was  shipped  with 
the  insects,  and  they  were  thus  supplied  with  fresh  food 
from  time  to  time  as  far  as  Honolulu.  Most  unfortunately 
the  case  shrunk  somewhat  in  transit,  and  nearly  all  the  para- 
sites emerged  and  escaped  ea  roiUe.  The  net  results  were : 
75  empty  Apanteles  cocoons;  2  living  Tachinids,  died 
without  laying ;  1  living  gypsy  moth  larva,  not  parasitized ; 
20  dead  gypsy  moth  lai*v8B  and  pupae,  not  parasitized ;  34 
living  gypsy  moth  pup»,  not  parasitized;  2  living  gypsy 
moth  imagoes;  1  lepidopterous  cocoon,  Tortricid;  1  lepi- 
dopterous pupa ;  1  case  of  Goleophora  ( ?)  ;  7  cocoons  of 
Buceulatrix  (  ?)  ;  several  Chrysomelids  and  fungous  gnats. 
The  case  and  the  gypsy  moths  which  were  removed  were 
kept  under  observation  for  several  weeks,  but  no  parasites 
developed ;  material  still  on  hand. 

Austria, 

1.  Received  July  15,  1905,  from  Fritz  Wagner,  Vienna, 
2  small  wooden  boxes,  containing  as  follows :  3  dead  Apan- 
teles; 12  Apanteles  cocoons,  from  which  secondary  parasites 
emerged  and  were  destroyed;  17  brown-tail  moths,  dead; 
6  brown-tail  moth  pupsB.     Material  on  hand  at  laboratory. 

2.  Received  July  22,  1905,  from  Fritz  Wagner,  3  paste- 
board boxes,  which  contained :  25  gypsy  moths ;  3  gypsy 
moth  pupro ;  19  brown-tail  moths ;  6  brown-tail  moth  pupaB ; 
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4  browD-tail  moth  egg  masses;  1  dipterous  pupa,  has  not 
emerged.     Material  at  laboratory. 

3.  Received  July  24,  1906,  from  Fritz  Wagner,  3  wooden 
boxes,  containing :  18  living  gypsy  moths ;  21  dead  gypsy 
moths ;  10  gypsy  moth  pupae ;  5  dipterous  pupee  in  vials. 
One  male  gypsy  moth  emerged  July  26  and  2  females  July 
28.  No  parasites  have  emerged  as  yet.  Material  at  labora- 
tory. 

4.  Received  July  26, 1905,  from  Fritz  Wagner,  2  wooden 
boxes,  containing:  9  dead  gypsy  moths;  1  living  gypsy 
moth ;  9  gypsy  moth  pupae ;  1  dead  gypsy  moth  larva.  Ap- 
parently contained  no  parasites.     Material  at  laboratory. 

Germany. 

1.  Received  July  26,  1905,  from  E.  SchCpfer,  Dresden, 
2  wooden  boxes,  containing :  22  gypsy  moth  pupae ;  1  gypsy 
moth  larva,  dead ;  3  gypsy  moths  ;  48  Tachinid  pupae.  No 
parasites  have  emerged.     Material  at  laboratory. 

2.  Received  July  27,  1905,  from  E.  Sch5pfer,  5  wooden 
boxes,  w^hich  contained :  53  gypsy  moth  pupae ;  7  gypsy 
moth  larvae,  dead.  No  parasitic  material  was  obtained  from 
this  shipment. 

3.  Received  July  31,  1905,  from  E.  Sch5pfer,  4  wooden 
boxes,  containing:  22  gypsy  moth  pupae;  1  gypsy  moth 
larva,  dead ;  3  Tachinid  pupae.     Material  at  laboratory. 

4.  Received  July  31,  1905,  from  E.  SchOpfer,  18  wooden 
boxes,  containing :  387  gypsy  moth  pupae ;  1  gypsy  moth 
larva,  dead ;  8  Tachinid  pupae.  No  further  parasites  were 
obtained,  and  no  flies  have  emerged.     Material  at  laboratory. 

5.  Received  Aug.  7,  1905,  from  E.  SchOpfer,  5  wooden 
boxes,  containing  78  gypsy  moth  pupae,  from  which  no  para- 
sites were  obtained. 

6.  Received  Aug.  9,  1905,  from  E.  Sch5pfer,  12  wooden 
boxes,  containing :  303  gypsy  moth  pupae ;  1  Tachinid  pupa. 
The  Tachinid  fly  emerged  August  11  and  died  August  14. 
No  other  parasitic  material  was  obtained  from  this  shipment. 

7.  Received  Aug.  18,  1905,  from  E.  SchOpfer,  1  wooden 
box,  which  contained :  65  gypsy  moth  pupae ;  2  Tachinid 
pupae.     No  flies  have  emerged.     Material  at  laboratory. 
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Switzerland. 

1.  Received  July  27,  1905,  from  Miss  Marie  Riihl,  Zurich, 
6  boxes  containing:  65  gypsy  moth  pupse;  7  live  gypsy 
moths ;  1  gypsy  moth  larva ;  1  dipterous  pupa ;  2  dipterous 
pupse  in  alcohol;  25  microgaster  cocoons.  One  female 
gypsy  moth  emerged  July  30;  no  further  developments. 
Material  at  laboratory. 

2.  Received  July  31,  1905,  from  Miss  Marie  Rlihl,  5 
boxes,  containing :  119  gypsy  moth  pupse ;  7  Tachinid  flies, 
dead ;  2  live  Tachinid  flies ;  4  dipterous  pupae.  The  2  live 
Tachinid  flies  which  had  already  emerged  at  time  of  arrival 
were  placed  in  a  jar  with  gypsy  moth  larvae  and  with  leaves, 
but  died  without  laying.  One  Tachinid  fly  emerged  from  the 
dipterous  pupae  on  August  8  but  died  August  11  without 
having  had  an  opportunity  to  mate.    Material  at  laboratory. 

3.  Received  Aug.  5,  1905,  from  Miss  Marie  Rtihl,  16 
boxes,  containing :  109  gypsy  moth  pupae ;  42  dipterous 
pupae;  3  dipterous  pupae  in  alcohol.  Two  female  gypsy 
moths  emerged  August  8,  2  August  9  and  3  August  10. 
One  Tachinid  fly  emerged  August  12,  and  was  placed  in  a 
jar  with  a  Tachinid  fly  from  Germany.  They  were  not  seen 
to  mate,  and  on  August  14  the  Swiss  fly  died  without  laying. 

4.  Received  Aug.  7, 1905,  from  Miss  Marie  Rtihl,  6  boxes, 
containing :  47  gypsy  moth  pupae ;  3  dipterous  pupae ;  400 
brown-tail  moth  egg  masses.  One  female  gypsy  moth 
emerged  August  7  and  1  August  8.  The  brown-tail  moth 
egg  masses  came  in  an  ordinary  cigar  box.  As  all  the  eggs 
had  hatched  by  the  time  the  shipment  arrived,  the  box  and 
its  contents  were  burned  to  prevent  the  escape  of  the  cater- 
pillars.    Material  at  laboratory. 

5.  Received  Oct.  24, 1905,  from  Miss  Marie  Ruhl,  3  small 
boxes,  containing :  55  Tachinid  pupae ;  6  pinned  Tachinids ; 
6  pinned  Ichneumonids. 

Italy. 

1.  Received  July  15,  1905,  from  Dr.  Gustavo  Leonardi, 
Portici,  7  boxes,  containing :  16  gypsy  moth  pupae ;  63  dip- 
terous pupae;  137  dead  Calosomas ;  1  live  Calosoma.  The 
single  live  Calosoma  lived  twenty-seven  days,  and  devoured 
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on  an  average  each  day  4  nearly  mature  gypsy  ipoth  larvse. 
Material  at  laboratory. 

2.  Eeceived  July  26,  1905,  from  Dr.  Gustavo  Leonard!, 
24  boxes,  containing:  727  gypsy  moth  pupae;  221  gypsy 
moths;  394  dipterous  pupae;  73  Chalets flavipes ;  18  dead 
Tachinids;  3  live  beetles;  6  dead  beetles;  37  dead  Calo- 
somas ;  5  Apantdes  cocoons  ;  2  dead  Theronia;  3  Forficulus. 
Thirteen  specimens  of  Chalets  flavipes  emerged  from  the 
gypsy  moth  pupae  within  three  days  after  the  arrival  of  the 
shipment,  and  9  others  emerged  from  the  dipterous  pupae. 
All  the  Chalcids  were  placed  ^in  a  large  jar,  together  with 
food  and  gypsy  moth  larvae.  Although  constantly  watched, 
they  were  not  seen  to  mate  or  lay  eggs.  By  the  end  of  a 
week  they  were  all  dead,  and  were  placed  in  the  collection 
together  with  the  rest  of  the  miscellaneous  material  noted  in 
the  table.  The  "live  beetles"  and  **dead  beetles"  of  the 
table  were  not  Calosomas. 

3.  Received  Aug.  1,  1905,  from  Dr.  Gustavo  Leonardi, 
7  boxes,  containing:  46  gypsy  moth  pupae;  91  dipterous 
pupae ;  41  Calosomas.     Material  at  laboratory. 

Aside  from  the  32  specimens  of  Chalets  flavipes  which 
emerged  from  the  second  shipment,  there  were  no  further 
developments. 

The  Italian  shipments  were  rich  in  the  number  of  very 
large  Tachinid  pupae  which  they  contained.  Of  these  great 
hopes  are  entertained,  for  the  flies  will  probably  emerge 
next  spring. 

While  in  Europe  Dr.  Howard  discovered  that  the  winter 
'webs  of  the  brown-tail  moth  were  often  extensively  in- 
fested by  certain  minute  parasites  which  destroyed  the  im- 
mature caterpillars.  In  this  country  as  yet  no  parasites 
have  been  found  attacking  the  caterpillars  in  their  winter 
webs ;  and,  appreciating  at  once  the  importance  of  import- 
ing these  beneficial  insects,  Dr.  Howard  arranged  for  the 
collection  and  shipment  of  a  large  number  of  the  winter 
webs  of  the  brown-tail  moth  from  various  points  in  Europe. 
As  a  rule  these  sendings  have  anived  in  good  order,  and 
We  are  hopeful  that  they  will  yield  numerous  parasites  next 
spring.  Up  to  December  15  the  following  consignments 
Kave  been  received  :  — 
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Imported  Brown-tail  Moth   Webs. 

Received  from  Marie  Eiihl,  Ztirich,  November  22,  2 
boxes,  containing  588  webs  of  the  brown-tail  moth.  These 
webs  were  principally  f5pom  oak  trees. 

Received  November  28  from  the  same  party  10  boxes, 
containing  3,494  winter  webs. 

Received  from  A.  J.  Cook,  Berlin,  November  29,  192 
webs. 

Received  from  Marie  Riihl,  December  5,  1  box,  contain- 
ing 1,012  webs. 

Received  December  5,  from  E.  Sch5pfer,  Dresden,  1  box, 
containing  383  webs. 

Received  from  Marie  Rtihl,  December  7,  7  boxes,  con- 
taining 4,035  webs. 

Received  from  Marie  Riihl,  December  13,  5  boxes,  con- 
taining 4,667  webs. 

All  these  webs  are  now  in  cold  storage,  and  will  be  care- 
fully examined  next  spring;  and  any  beneficial  parasites 
obtained  from  them  will  be  released,  in  the  hope  that  they 
may  attack  the  brown-tail  moth  in  the  Saugus  woodlands. 

The  work  of  Dr.  L.  O.  Howard  in  connection  with  import- 
ing parasites  of  the  gypsy  and  brown-tail  moths  is  described 
in  detail  in  an  article  in  the  Yearbook  of  the  United  States 
Department  of  Agriculture  for  1905.  He  has  at  my  request 
prepared  the  following  brief  summary :  — 

United  Statss  Dbpastmbnt  or  AaaicuLTUBS, 
BuBSAU  or  Entomology,  Washington,  D.  C,  Deo.  90, 1906. 

Mr.  A.  H.  EiRKLAND,  Superintendent  far  Suppressing  the  Gypsy  and 
Brown-tail  Moths,  6  Beacon  Street,  BosUyn,  Mass, 

Sir  :  —  I  have  the  honor  to  submit  a  brief  report  of  my  efforts 
during  the  year  to  import  the  foreign  parasites  of  the  gypsy  and 
brown-tail  moths  into  Massachusetts. 

Respectfully  yours, 

L.  O.  Howard, 

Chief  of  Bureau, 

Immediately  upon  the  passage  of  a  bill  making  appropriations 
to  the  United  States  Department  of  Agriculture,  which  earned  au 
appropriation  of  82,500  for  the  purpose  of  studying  and  import- 
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ing  the  foreign  parasites  of  the  gypsy  and  brown-tail  moths,  I  be- 
gan a  correspondence  with  Japanese  and  European  entomologists, 
seeking  for  their  co-operation  in  the  efifort.  Soon  after  you  were 
good  enough  to  place  me  in  charge  of  the  foreign  work  under  a 
State  appropriation  for  the  same  purpose,  and  this  responsibility 
was  accepted  with  the  permission  of  the  Secretai^  of  Agriculture. 

Japanese  entomologists,  and  especially  Mr.  Kuwana  of  Tokio, 
are  making  an  effort  to  send  to  this  country  living  specimens  of  an 
important  egg  parasite  of  the  gypsy  moth  which  is  said  to  exist  in 
Japan.  The  same  entomologists  and  the  Rev.  H.  A.  Loomis  of 
Yokohama  are  endeavoring  to  send  over  in  living  condition  and 
unparasitized  a  Braconid  parasite  of  the  genus  Apanteles  of  the 
gypsy  moth.  One  sending  of  Apanteles  was  received  at  Boston 
during  the  summer,  and  this  is  the  only  shipment  which  has  reached 
this  country  from  Japan  during  the  present  year. 

On  the  3d  of  June  I  sailed  for  Europe  for  the  purpose  of  organ- 
izing a  systematic  search  for  parasites  of  these  two  insects,  and  to 
secure,  if  possible,  continuous  shipments  throughout  the  breeding 
season  and  during  the  winter  of  parasitized  specimens  of  both 
species.  My  personal  acquaintance  with  the  official  entomologists 
of  Europe  and  my  long-continued  and  very  friendly  official  rela- 
tions with  these  gentlemen  have  greatly  facilitated  my  efforts  in 
this  direction,  and  all  have  expressed  a  hearty  desire  to  co-operate 
with  the  United  States  government  and  with  the  government  of  the 
State  of  Massachusetts  in  their  work.  Their  personal  endeavors 
have  been  at  our  service,  and  their  expert  advice  has  been  of  much 
assistance.  In  many  cases  they  have  been  good  enough  to  select 
and  recommend  agents,  who  have  been  paid  for  their  services  from 
the  State  appropriation.  The  personal  services  of  the  official  ento- 
mologists, however,  have  been  gratuitous ;  and  in  some  instances  I 
have  been  able  to  repay  them  for  their  courtesy  by  sending  abroad 
American  parasites  of  injurious  insects  accidentally  established 
in  European  countries. 

The  officials  who  were  Interviewed  and  who  have  placed  their 
services  at  the  disposal  of  this  country  are  as  follows :  Dr.  Felipe 
Silvestri,  entomol(^ist  of  the  Royal  Agriculture  Station  at  Portici, 
Italy,  and  his  first  assistant,  Dr.  Gustavo  Leonardi ;  Prof.  Antonio 
Berlese,  director  of  the  Royal  Station  for  Agricultural  Entomology 
at  Florence,  and  his  principal  assistants,  Drs.  Del  Guercio  and 
Ribaga ;  Dr.  Anton  Handllrsch  and  Dr.  Hans  Rabel  of  the  Royal 
Katural  History  Museum  in  Vienna ;  Dr.  Alexander  Mocsary  of 
the  Natural  History  and  Ethnological  Museum  in  Budapest ;  Prof. 
Joseph  Jablonowski  of  the  Agricultural  Experiment  Station  in 
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Budapest ;  Dr.  Heller  of  the  Zoological  and  Ethnological  Masenm 
in  Dresden ;  Dr.  Arnold  Jacob!  of  the  Royal  Forestry  School  in 
Tharandt ;  and  Dr.  Paul  Marchal  of  the  Agricultural  Experiment 
Station,  Paris.  There  were  engaged  as  collectors  Mr.  Fritz 
Wagner  of  Vienna,  Mr.  Edouard  Schopfer  of  Dresden,  Miss  Marie 
Riihl  of  Ziirich  and  Prof.  A.  J.  Cook  of  Berlin.  In  addition  to 
these  paid  agents  and  to  the  official  entomologists  a  number  of 
other  entomologists  have  offered  their  services  gratuitously,  and 
among  them  especially  must  be  mentioned  M.  Ren6  Oberthur  of 
Rennes,  France,  who  has  sent  over  a  large  quantity  of  supposedly 
parasitized  nests  of  the  brown-tail  moth. 

I  attended  a  meeting  of  the  Entomological  Society  of  France 
and  made  a  statement  of  the  work  to  the  members,  and  all  of  them 
promised  encouragement  and  assistance.  To  all  agents,  volunteer 
and  paid,  the  same  instructions  have  been  given,  namely :  to  send 
to  your  address  in  Boston  as  many  full-grown  larvae  and  pupse  as 
possible  of  both  the  gypsy  moth  and  the  brown-tail  moth,  packed  in 
small  boxes  with  abundant  supply  of  food,  and  forwarded  by  mail. 

The  average  percentage  of  parasitism  in  all  European  countries 
is  very  high,  and  the  results  6f  the  comparatively  few  sendings 
which  were  stai*ted  from  Europe  in  June  and  July  indicate  that  it 
is  a  perfectly  simple  matter  to  secure  the  receipt  of  living  parasites 
in  Boston.  At  the  time  of  my  arrival  in  Europe  and  of  my  visit 
to  the  different  entomologists  it  was  ah*eady  too  late  to  secure 
larvae  and  pupae  of  the  brown-tail  moth.  As  I  proceeded  north 
from  Naples  I  was  everywhere  met  with  the  statement  that  brown- 
tail  moths  had  already  emerged.  But  with  the  gypsy  moth  the 
case  was  different.  Professor  Leonardi  was  able  to  secure  several 
thousand  full-grown  larvse  and  pupse  in  Sardinia.  Mr.  Wagner 
and  I  collected  quite  a  large  number  near  Vienna,  Mr.  Schopfer 
was  able  to  collect  a  number  near  Dresden,  and  Miss  Ruhl  was 
able  to  secure  specimens  from  north  Germany.  I  was  unable  to 
find  any  about  Paris.  From  those  gypsy  moth  larvae  and  pupae 
thus  secured  there  have  been  bred  six  species  of  parasites  since 
their  arrival  in  this  country ;  of  these,  the  only  one  which  promises 
results  next  spring  is  Tachina  larvarum<t  of  which  we  have  perhaps 
500  living  pupae. 

On  the  statement  of  Professor  Jablonowski  of  Budapest,  that 
the  winter  nests  of  the  brown-tail  moth  contained  minute  parasites, 
I  have  secured  the  sending  over  of  perhaps  80,000  nests  of  the 
brown-tail  moth  from  different  parts  of  Europe,  and  from  these  it 
is  hoped  that  we  may^  breed  an  abundant  supply  of  parasites  the 
coming  spring. 
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My  efforts  to  import  CcUosoma  aycophanta  and  Caloaoma  inquis' 
itor  during  the  season  have  failed.  Professor  Leonardi  started 
200  specimens  from  Sardinia,  but  all  were  dead  on  arrival  in 
Boston.  This  may  possibly  have  been  dae  to  the  roundabout 
journey,  since  they  were  shipped  by  mail  to  London,  thence  to 
New  York  and  thence  to  Boston.  Had  they  gone  by  direct 
steamer  from  Naples  to  Boston,  and  especially  had  they  been 
placed,  if  not  in  the  ice  box,  at  least  in  a  cool  apartment  of  the 
steamer,  better  results  would  probably  have  been  gained.  Although 
the  American  Calosomas  hibernate  as  adults,  and  although  through 
our  European  agents  probably  500  European  entomologists  have 
been  searching  for  these  species  since  the  autumnal  frosts,  not  a 
single  specimen  has  been  found.  My  earlier  attempts  to  import 
these  species  into  this  country  were  all  failures,  but  I  have  every 
hope  that  during  the  coming  summer  we  may  be  able  to  succeed. 
Some  three  years  ago  Dr.  Yngve  Sjostedt  of  Stockholm  carried  a 
number  of  specimens  of  the  American  CcUosoma  scrutator  from 
Washington  to  Sweden  with  success,  so  that  it  surely  must  be 
possible  for  the  European  species  to  make  the  return  journey. 

The  whole  of  the  European  range  of  both  species  is  now  organ- 
ized with  the  exception  of  Russia,  and  continuous  sendings  of  both 
species  will  be  received  at  Boston  for  the  next  two  years  at  least. 
It  seems  to  me  that  there  is  every  reason  to  expect  success  in  the 
establishment  of  at  least  some  of  the  European  parasites. 

Fungous  Disease  of  the  Brown-tail  Moth. 

During  the  latter  part  of  June,  1905,  several  observers 
reported  that  a  fungous  disease  had  killed  a  great  many 
brown-tail  moth  caterpillars.  This  disease  was  first  reported 
from  Wakefield,  but  was  also  found  in  about  a  dozen  other 
towns  where  the  caterpillars  were  plentiful.  In  many  cases 
an  entire  tree  trunk  for  several  feet  would  be  found  covered 
with  the  bodies  of  the  caterpillars,  attached  to  the  bark  by 
the  fungous  filaments.  This  disease  also  worked  to  a  re- 
markable degree  in  the  masses  of  cocoons,  from  which  in 
some  cases  but  few  living  pupae  could  be  obtained. 

As  soon  as  the  disease  was  reported,  Dr.  George  E.  Stone, 
botanist,  Massachusetts  Agricultural  College,  was  called  to 
investigate  and  experiment  with  this  disease,  to  determine 
if  it  could  be  made  of  any  practical  value  in  fighting  the 
caterpillars.     Unfortunately  for  this  latter  part  of  the  work, 
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the  season  was  so  far  advanced  that  but  few  experiments 
could  be  made. 

Dr.  Stone's  report,  which  also  includes  the  results  of  cer- 
tain laboratory  experiments  by  Mr.  O.  L.  Clark,  is  printed 
in  full  herewith :  — 

Report  on  Some  Fungocs  Parasites  op  the  Brown-tail  Moth. 

About  the  middle  of  June  there  was  discovered  at  Wakefield  by 
Field  Agent  J.  W.  Enwright  some  pupae  and  caterpillars  of  the 
brown-tail  moth,  covered  with  a  whitish  growth  which  appeared  to 
cause  many  of  them  to  become  sickly  and  die.  Casual  observa- 
tions made  by  Mr.  Enwright  and  others  led  them  to  surmise  that 
the  whitish  growth  causing  this  injury  was  of  a  fungous  nature. 

At  the  request  of  Superintendent  A.  H.  Eirkland,  I  visited 
Wakefield  June  27,  1905,  and  spent  one  day  looking  over  the 
region  about  Wakefield  in  company  with  Mr.  F.  H.  Mosher,  labora- 
tory assistant,  and  made  notes  in  regard  to  the  nature  and  extent 
of  this  injury.  At  that  time  the  region  of  fungous  infection  ap- 
peared in  its  worst  form  to  centre  about  Wakefield,  with  more  or 
less  evidence  of  its  occurring  in  Reading,  Melrose  and  Maiden ; 
shortly  afterwards,  however,  it  was  noted  quite  abundantly  at  Mai- 
den, Revere,  Medford,  etc.  Mr.  Enwright  first  noted  the  occur- 
rence of  the  whitish  fungous  growth  and  the  sickly  and  dying 
condition  of  the  pupae  and  caterpillars  on  June  21.  At  the  time 
I  made  the  examination  of  the  region  about  Wakefield  with  Mr. 
Mosher  the  amount  of  infection  was  quite  noticeable.  From  a  large 
number  of  nests  containing  pupae,  which  Mr.  Mosher  and  myself 
examined,  I  found  from  70  to  75  per  cent  of  the  pupae  infested 
with  fungi,  all  of  which  were  either  sickly  or  dead.  The  number 
of  infected  caterpillars  lying  about  on  the  trees  and  ground  would 
equal  80  or  90  per  cent.  This  condition  of  affairs  seemed  to  hold 
good  for  much  of  the  immediate  region  about  Wakefield  which  we 
examined.  An  examination  about  Maiden  July  1  seemed  to  show 
considerable  infection  of  the  pupae  and  caterpillars  in  that  region, 
but  it  was  apparently  not  so  general  or  marked  as  in  Wakefield. 

As  to  the  cause  for  the  unusual  outbreak  of  this  fungus  on 
the  brown-tail  caterpillars  and  pupae,  no  doubt  one,  and  perhaps 
the  most  important,  factor,  was  the  condition  of  the  weather  at  the 
time  of  the  first  outbreak  and  following  this  period.  At  that  time 
there  occurred  more  or  less  rain  and  cloudy  weather,  which  ex- 
tended over  a  period  of  some  days.  Such  conditions  are  well 
known  to  be  particularly  favorable  for  the  development  of  many 
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fungi.  A  later  period  of  prolonged  rain  and  dampness  oocnrred 
daring  the  latter  part  of  August  and  continued  until  September, 
which  was  also  the  cause  of  a  rather  severe  outbreak  of  parasitic 
fungi  affecting  plants ;  and  I  am  informed  by  Mr.  Orton  L.  Clark, 
who  was  at  work  in  the  parasitic  laboratory  at  Maiden,  that 
numerous  cases  of  the  infested  fall  webs  of  the  brown-tail  moth 
could  be  observed  at  Maiden,  Wakefield,  etc.,  during  September 
following  this  period  of  stormy  weather  and  dampness.  In  this 
case  the  white  fungus  covered  the  caterpillars  located  upon  the 
outside  of  the  nests,  apparently  catching  those  which  were  more 
subject  to  the  inclemency  of  the  weather  at  that  period,  since  an 
examination  of  the  caterpillars  in  the  nests  at  that  time  showed 
them  to  be  unaffected. 

In  the  course  of  our  examination  of  the  affected  region,  made 
June  27,  we  obtained  considerable  material  for  microscopic  study, 
and  material  was  sent  to  us  at  later  date.  We  found  most  of 
the  external  felt-like  growths  to  be  of  a  whitish  color,  which 
proved  upon  microscopic  examination  to  consist  of  fungous  fila- 
ments, and  subsequently  there  occurred  in  most  cases  a  reddish  or 
salmon-colored  tint  to  the  fungus.  This  was  more  especially  noted 
on  the  caterpillars  which  had  been  dead  for  a  few  days.  Most  of 
the  diseased  pupae  examined  in  the  nests  showed  little  or  no  fun- 
gous growth,  but  after  they  collapsed  the  characteristic  whitish 
growth  was  evident. 

The  result  of  our  microscopic  study  of  a  number  of  dead  cater- 
pillars showed  that  there  were  two  species  of  fungi  present,  one  of 
which  will  i*eadily  grow  on  agar  (.1  per  cent  acid),  and  the  other 
will  not.  We  had  no  difficulty,  however,  in  isolating  one  of  these 
forms  and  obtaining  pure  cultures  of  the  same.  This  proved  to 
be  the  reddish  or  salmon-colored  fungus  noted  above.  It  would 
appear  to  gi'ow  very  rapidly  on  agar,  and  would  frequently  cover 
a  petri  dish  in  a  few  days.  At  first  this  fungus  displayed  a  white 
color,  and  then  gradually  passed  into  a  light  salmon  or  deeper  red- 
dish tint.  The  microscopic  examination  showed  that  it  possessed 
similar  branching  habits  and  spore  formation  to  our  common  green 
bread  mold  (Penicillium)  ^  but  in  color  it  was  entirely  distinct 
from  this.  From  hanging  drop  cultures  we  were  enabled  to  study 
the  fungus  in  detail  and  note  its  habits  and  the  manner  of  forming 
the  spores.     This  fungus '  proved  to  be  a  species  of  PenicUlium^ 


^  We  are  indebted  to  Ptof.  W.  G.  Farlow  of  Harvard  Univerai^,  whose  oriti- 
oal  knowledge  and  extensive  herbarinm  aie  unexcelled,  for  the  final  identifica- 
tion of  this  species.  Professor  Farlow  compared  the  fungus  with  an  aathentio 
specimen  from  Gosio,  and  found  them  to  be  identical. 
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and  is  given  by  Saccardo  as  PeniciUium  hrem^aule^  Sacc.'  The 
fnngus  is  probably  a  harmless  one,  and  its  occurrence  on  the  dead 
caterpillars  and  pupae  was  probably  incidental  and  of  secondary 
importance. 

Another  species  of  fungus  was  always  present  on  the  diseased 
and  dead  pupae  and  caterpillars,  which  proved  to  be  a  form  of  the 
Entomophthoreae,  which  includes  a  class  of  fungi  represented  by 
about  half  a  dozen  genera,  and  largely  confined  to  insects.  We 
did  not  attempt  to  secure  cultures  of  this,  but  were  able  to  examine 
the  same  in  connection  with  the  dead  pupae,  etc. 

This  fungus  proved  to  be  Empvaa  aulicce^  Reichardt,  as  given 
by  Saccardo,*  or  Empusa  grylli  in  Thaxter's  Monograph.'  This 
species  is  parasitic  on  certain  insects,  and  occurs  in  Europe  and 
the  United  States.  Thaxter  records  numerous  epidemics  among 
grasshoppers  resulting  from  this  fungus,  and  it  occurs  also  on 
moth  larvae  and  caterpillars. 

In  addition  to  the  above  fungi,  we  found  in  some  of  our  material, 
taken  from  the  body  cavities  of  the  brown-tail  pupae,  colonies  of 
})acteria  which  were  quite  general  and  uniform,  and  appeared  of<  a 
pure  type.  These  colonies  were  so  uniform  and  appeared  so  con- 
fitantly  that  they  were  isolated  and  cultured  in  the  usual  manner ; 
but  no  attempt  was  made  to  establish  the  identity  of  the  organism 
with  any  described  forms,  since  there  was  no  opportunity  for 
ascertaining  whether  it  possessed  any  pathogenic  value  in  this 
particular  case. 

After  isolating  the  bacterial  cultures  in  an  absolutely  pure  form, 
some  experiments  were  undertaken  in  the  parasitic  laboratory  in 
Maiden  by  Orton  L.  Clark,  under  Superintendent  Eirkland's  super- 
vision. It  was,  however,  getting  late  in  the  season  for  experiments 
with  the  brown-tail  pupae,  since  the  moths  were  rapidly  emei^ing. 
An  outline  of  these  experiments  follows,  together  with  the  results 
obtained :  — 

Experiments  with  Funoous  Diseases. 

Experiment        L    (a)  Ten  diseased  pupae  were  placed  in  a  glass  jar 

with    10  normal  pupae.    Result:    3  normal 
pupae  became  diseased. 
(6)  One  diseased  pupa  was  put  in  a  glass  with  10 
normal  pupae.    Result :  no  change. 

*  Sylloge  Fungorum,  Vol.  IV.,  p.  84. 
»  Loc,  cit.,  Vol.  VII.,  p.  282. 

^  Bntomophthorese  of  the  United  States,  in  Memoirs  of  Boston  Society  of 
Natural  History,  Vol.  IV.,  pp.  1-69, 1886-93. 
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Eiq>erimeni      11.    (a)  Ten  diseased  caterpillars  were  placed  in  a  jar 

with  10  normal  pupn.    Result :  no  change. 
(6)  One  diseased  caterpillar  was  put  in  a  jar  with 
10  normal  pup».    Result :  1  normal  pupa  be- 
came diseased. 

(c)  Ten  diseased  caterpillars  put  in  a  jar  with  10 

normal  pupas.    Result:  2  normal  pupn  be- 
came diseased. 

(d)  Five  diseased  caterpillars  put  in  a  jar  with  10 

normal  pupae.    Result:  1  normal  pupa  be- 
came diseased. 
E3q>erimerU    III,    (a)  Ten  diseased  caterpillars  were  put  in  ajar  with 

10  normal  caterpillars.  Result:  9  normal 
caterpillars  became  diseased. 
(6)  One  diseased  caterpillar  was  put  in  a  jar  with 
10  normal  caterpillars.  Result:  8  normal 
caterpillars  became  diseased,  3  of  which 
pupated. 

(c)  Ten  diseased  caterpillars  were  put  in  a  jar  with 

10  normal  caterpillars.    Result:  3  caterpil- 
lars became  diseased. 

(d)  Fiye  diseased  caterpillars  were  put  in  a  jar  with 
10  normal  caterpillars.    Result :  no  change. 

(a)  Ten  diseased  pupae  were  placed  with  10  normal 
caterpillars.    Result:  7  caterpillars  became 


ET^perimtfU     IV, 


Experiment       F. 


diseased. 
Same  as  (a). 

diseased. 
Same  as  (a). 
Same  as  (a). 


Result:  5  caterpillars  became 


EaperimetU     VI. 


(«) 
(«) 

(o) 

(*) 
(«) 

(«0 


Result :  6  diseased  caterpillars. 
Result :  4  diseased  caterpillars. 
Fifteen  diseased  pupae  were  ground  to  a  powder 

and  mixed  with  a  tablespoonful  of  water; 

pear  leaves  were  washed  with  this  mixture. 
Five  normal  caterpillars  were  placed  in  a  jar 

filled  with  treated  leaves.    Result:   all  be- 
came diseased. 
Same  as  (a).    Result:  4  caterpillars  became 

diseased. 
Five  normal  gypsy  caterpillars  were  treated  as 

in  (a).    Result:  1  became  diseased. 
Same  as  (c).    Result:  1  became  diseased. 
Same  as  Experiment  Y,  only  elm  leaves  were 

used  instead  of  pear. 
Five  normal  caterpillars  were  put  in  a  jar  with 

treated  leaves.    Result :  2  became  diseased. 
Same  as  (a).    Result:  2  became  diseased. 
Same  as  (a),  only  gypey  caterpillars  were  used. 

Result :  1  became  diseased. 
Same  as  (c).    Result :  no  change. 
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Esq^erimefU    VIL  Elm  leaves  were  smeared  with  a  bacterial  cul- 

ture prepared  by  Dr.  George  K  Stone  from 
diseased  brown-tail  moth  caterpillars. 

(a)  Twenty-five  normal  gypsy  caterpillars  were 
put  in  a  Jar  with  treated  leayes.  Result :  2 
caterpillars  died. 

(fi)  Same  as  (a).    Result:  6  caterpillars  died. 

(e)  Same  as. (a).    Result:  8  caterpillars  died. 

{(£)  Same  as  (a).    Result:  4  caterpillars  died. 
E^cptrimtnt  VIIL  Elm  leaves  were  treated  with  a  mixture  of  a 

pure  culture  of  the  fungous  parasite  prepared 
by  Dr.  Stone. 

(a)  Twenty -five  gypsy  moth  caterpillars  were 
placed  in  a  glass  jar  with  treated  leaves. 
Result :  1  caterpillar  died. 

Elm  leaves  treated  with  pure  cultures  of  PenidUium  brevicaule 
and  fed  gypsy  caterpillars  produced  scarcely  any  effect.  On 
account  of  the  lateness  of  the  season,  it  was  impossible  to  carry  on 
experiments  from  pure  cultures  with  the  brown-tail  pupae,  and  the 
results  of  the  experiments  previously  noted  should  not  be  con- 
sidered as  conclusive. 

From  what  is  known  regarding  this  group  of  insect  fungi  (En- 
tomophthorese),  we  would  expect  that,  when  diseased  pup®  and 
diseased  caterpillars  are  brought  in  contact  with  healthy  ones,  infec- 
tion would  result ;  and  that,  when  leaves  are  treated  with  decoctions 
of  diseased  caterpillars  and  pupae,  a  certain  amount  of  infection 
would  be  likely  to  take  place,  since  the  decoctions  would  contain 
the  spores  of  the  disease-producing  fungus,  and  if  suitable  condi- 
tions for  germination  and  development  were  at  hand  infection 
would  follow. 

The  condition  of  the  brown-tail  pupae  found  in  infested  nests 
also  indicates  that  the  disease  is  infectious,  and  the  association  of 
diseased  forms  with  healthy  ones  in  a  breeding  case  would  un- 
doubtedly produce  the  same  results,  providing  the  conditions  were 
suitable.  On  the  other  hand,  it  might  not  be  improbable  that, 
in  selecting  what  might  appear  to  be  healthy  pupae  and  caterpillars 
for  these  experiments,  some  of  them  were  in  an  incipient  stage  of 
disease,  which  would  modify  the  results.  In  most  instances,  how- 
ever, where  death  occurred  to  the  pupae  or  caterpillars  in  these 
experiments  with  brown-tail  moths,  the  characteristic  white  fungus 
subsequently  appeared.  The  laboratory,  however,  being  dry  and 
the  breeding  cases  not  being  closed  at  the  top  would  give  rise  to 
conditions  which  would  have  a  tendency  to  check  the  development 
of  fungi.     Undoubtedly  the  prevalence  of  rain  and  damp  weather 
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during  certain  seasons  is  capable  of  exerting  quite  a  repressive  in- 
fluence on  the  brown-tail  moth  caterpillars  and  pupse,  and  thus 
renders  them  more  sosceptible  to  fungi. 

Dr.  A.  Y.  GreviUius  *  mentions  several  caterpillars  of  the  brown- 
tail  moth  being  killed  by  Empusa^  during  very  warm  and  rainy 
weather.  In  one  place  he  states :  ^'  The  caterpillars  were  deci- 
mated in  an  important  degree  again  about  the  middle  of  June, 
especially  by  an  epidemic  outbreak  of  Empusa  auliccey  Reich.,  and 
there  were  correspondingly  few  of  them  to  pupate.  Their  feeding 
in  the  following  autumn  was  not  very  noticeable  in  this  part  of  the 
country."  And  further:  ^^In  the  feeding  time  of  1902,  on  the 
contrary,  notwithstanding  the  special  destruction  of  the  caterpil- 
lars by  Empusa  auliccey  Reich.,  a  tolerably  large  number  of  moths 
emei^ed  from  the  cocoons,  and  these  laid  their  egg  clusters  not 
only  on  orchard  tr^es  and  oaks,  but  also  on  a  few  other  trees  and 
shrubs."  Occasionally  epidemics  of  more  or  less  severity  occur  in 
this  State  from  this  fungus  in  connection  with  grasshoppers  and 
moth  larvae. 

Possible  Help  from  Parasites. 

Insect  parasitism  is  one  of  the  most  interesting  subjects 
in  the  whole  field  of  entomology.  Nearly  every  insect  has 
enemies  of  its  own  kind,  remote  relatives,  they  may  be 
called,  which  prey  upon  it  and  attempt  to  destroy  it.  Their 
work  is  shown  in  the  relative  abundance  or  scarcity  of  their 
unwilling  hosts.  The  farmer  notices  that  certain  years  are 
*^  caterpillar  years,"  and  that  others  are  not  so  characterized. 
The  abundance  or  scarcity  of  any  caterpillar  pest  depends  in 
large  measure  upon  the  presence  or  absence  of  the  parasites 
which  attack  that  particular  insect.  Of  course  the  work  of 
birds  is  an  important  factor,  but  the  influence  of  parasites  in 
the  long  run  controls  the  situation. 

Take  the  case  of  the  army  worm,  —  a  pest  of  grass  and 
grain  fields  at  comparatively  long  intervals.  This  insect  is 
notably  attacked  by  a  certain  fly  which  lays  its  eggs  on  the 
•*  worms,"  the  eggs  hatching  into  grubs  which  kill  their  hosts. 
When  the  *•  worms"  are  abundant,  there  is  offered  a  wealth 
of  food  for  the  parasite.  They  multiply  prodigiously,  de- 
stroy their  hosts,  and  in  a  season  the  army  worm  outbreak 
becomes  a  thing  of  the  past.     The  following  year  there  is  a 


*  Zur  Kenntniss  der  Biologie  des  Ooldaften.    Kempen,  1905. 


134        GYPSY    AND   BROWN-TAIL  MOTHS.     [Jan. 

multitade  of  parasites,  and  but  little  food  for  them.  As  a 
result,  the  flies  die  off;  and  the  few  remaining  army  worms 
increase  slowly  in  swamps  and  along  the  banks  of  streams, 
until  after  the  lapse  of  years  their  numbers  are  sufficient  to  lay 
the  foundation  for  another  army  worm  outbreak,  only  to  be 
followed  by  the  development  of  a  multitude  of  parasites  to 
check  it.  This  shifting  relationship  is  an  illustration  of  the 
<<  balance  of  nature,'*  so  called,  —  the  tilting  adjustment  of 
an  insect  to  its  enemies. 

The  canker  worm  and  the  tent  caterpillar  give  equally 
good  illustrations,  except  that  the  period  of  their  ravages 
usually  extends  over  two  or  three  years  before  it  is  checked. 
This  is  practically  what  takes  place  with  the  gypsy  moth  and 
brown-tail  moth  in  Europe.  As  stated*  elsewhere,  their 
periodic  outbreaks  run  for  a  few  years  and  then  subside,  to 
reappear  after  the  lapse  of  several  years.  The  birds  figure 
to  a  considerable  extent  in  checking  these  insects,  and  no 
doubt  several  fungous  or  bacterial  diseases  are  also  of  ser- 
vice, but  the  principal  check  seems  to  be  exerted  by  para- 
sites and  predaceous  insects. 

But  the  story  does  not  end  with  simple  or  primary  insect 
parasitism.  Several  of  these  parasites,  particularly  the 
larger  ones,  when  they  are  safely  established  in  the  vitals 
of  their  hosts,  are  attacked  in  turn  by  certain  minute  forms 
of  insect  life,  —  secondary  parasites.  Then  we  have  an 
exhibition  of  the  complicated  phenomenon  of  secondary 
parasitism,  which  is  almost  as  much  to  be  dreaded  as  the 
original  attack  of  the  caterpillar ;  for  if  the  true  (primary) 
parasites  are  destroyed,  the  principal  check  on  the  cater- 
pillar's development  is  removed.  To  differentiate  between 
and  sort  out  the  beneficial  primary  from  the  highly  injurious 
secondary  parasites  calls  for  the  highest  skill  of  the  well- 
trained  specialist.  I  have  thought  it  best  to  go  into  this 
matter  somewhat  at  length,  so  that  there  may  be  on  record 
one  of  the  most  important  difficulties  and  dangers  of  the 
promiscuous  importation  of  parasites  of  the  gypsy  moth. 

The  problem,  then,  of  successfully  importing  gypsy  and 
brown-tail  moth  parasites  depends  on  several  factors,  among 
which  the  following  are  the  most  important :  — 
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1.  To  collect  in  Europe  a  large  quantity  of  parasites  and 
parasitized  nests,  caterpillars  and  pupsB  of  the  moths. 

2.  To  pack  safely  and  ship  them  so  that  they  may  arrive 
with  the  least  possible  delay. 

3.  To  care  for  the  material  in  such  a  way  that  as  many 
parasites  as  possible  may  be  obtained. 

4.  Most  important  of  all,  to  detect  and  kill  every  single' 
form  of  injurious  secondary  parasites. 

5.  To  propagate  the  true  parasites  under  the  most  favor- 
able conditions. 

6.  To  finally  liberate  large  numbers  of  these  parasites  in 
close  proximity  to  the  caterpillars  which  are  their  natural 
hosts. 

Thus  it  will  be  seen  that  this  important  work  of  importing 
parasites  involves  a  considerable  amount  of  time,  as  well  as 
painstaking  care  and  the  highest  technical  skill.  It  cannot 
be  done  in  a  year,  nor  probably  even  in  two  years.  It  cannot 
be  done  by  amateurs ;  it  must  be  done  by  specialists,  work- 
ing carefully,  working  slowly,  it  may  be,  and  taking  every 
possible  precaution  to  prevent  failure.  No  better  illustra- 
tion of  how  dangerous  a  thing  **  a  little  knowledge  "  may  be 
can  be  found  than  in  the  flippancy  and  positiveness  with 
which  certain  newspaper  writers  and  men  well  trained  in 
other  lines  but  with  hardly  a  smattering  of  entomological 
knowledge  discuss  this  matter  and  advise  how  best  to  pro- 
ceed. Laymen  who  would  not  attempt  to  advise  how  to 
treat  a  case  of  pneumonia  or  interpret  a  doubtful  point  of 
law,  are  prompt  to  dictate  the  course  to  be  followed  in  one 
of  the  most  technical  and  difficult  problems  in  the  whole 
field  of  entomology. 

The  practical  question  for  the  taxpayer  is  whether  the 
$10,000  appropriation  per  year  for  three  years  now  avail- 
able will  yield  tangible  results,  or  not.  To  answer  this 
would  involve  omniscience.  The  superintendent  is  hope- 
ful, even  sanguine,  that  in  the  end  the  impoilation  of  the 
natural  enemies  of  the  moth  from  abroad  may  solve  suc- 
cessfully the  great  problem  in  which  we  are  now  en- 
gaged. But  nature  cannot  be  reduced  to  a  mathematical 
basis.     She  is  full  of  surprises.      Promising  lines  of   re- 
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search  may  be  barren  of  results,  while  apparent  failures 
may  unlock  the  door  to  success.  All  the  writer  can  say  is, 
that  the  foreign  end  of  the  work  is  in  the  hands  of  the  man 
best  qualified  of  any  one  in  this  or  any  other  country  to 
carry  it  to  success,  and  that  on  our  part  no  effort  will  be 
spared  to  obtain  the  results  we  seek.  We  may  succeed,  and 
we  may  fail.  All  should  regard  it  as  an  experiment,  pure 
and  simple.  Should  it  be  completely  successful,  five  years 
at  least  will  be  required  before  noticeable  results  will  be 
obtained.  In  the  mean  time,  no  one  should  sit  idly  by  and 
allow  his  trees  to  be  defoliated  and  perhaps  killed.  We 
must  continue  to  apply  the  methods  that  we  know  will  bring 
results ;  we  must  keep  up  the  fight  along  the  lines  we  know 
to  be  effective. 

Educational  Work. 

Since  the  success  of  the  work  against  the  moths  depends 
largely  upon  the  intelligent  co-operation  of  property  owners, 
it  has  been  the  policy  of  the  central  office  to  disseminate  in 
every  possible  way  information  concerning  the  habits  of  the 
insects,  and  the  most  efficient  means  for  combating  them. 
To  this  end,  two  leaflets  describing  the  moths  were  reprinted 
by  permission  of  the  Board  of  Agriculture,  and  were  freely 
distributed  to  all  inquirers  early  in  the  season.  By  the  time 
these  were  exhausted  the  well-illustrated  Bulletin  No.  1  had 
come  from  the  press.  The  bulletin  gives  in  plain  language 
concise  descriptions  of  both  moths,  their  habits,  the  remedies 
best  suited  to  destroy  them,  and  a  full  exposition  of  the  law 
under  which  we  are  working.  It  has  had  a  wide  distribution 
among  city  and  town  officials,  women's  clubs,  village  im- 
provement societies  and  interested  citizens  throughout  the 
State.  A  poster  describing  necessary  fall  and  winter  work, 
and  giving  colored  cuts  of  gypsy  and  brown-tail  moth  nests, 
has  been  generally  distributed  throughout  the  infested  dis- 
trict. Besides  being  placed  in  post-offices,  stores,  etc., 
these  posters,  through  the  courtesy  of  the  large  railroad 
systems  entering  Boston,  have  also  been  placed  in  numerous 
railroad  stations.  In  addition  to  this,  the  superintendent 
and  his  agents,  as  time  has  permitted,  have  given  numerous 
illusti*ated  lectures  throughout  the  moth  district  before  clubs 
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and  other  interested  organizations.  Prof.  W.  L.  Underwood 
of  Belmont  has  also  given  a  namber  of  most  helpful  lectures 
on  the  moths. 

No  single  feature  of  this  educational  work  has  been  more 
helpful  or  more  gratifying  than  the  cordial  assistance  re- 
ceived from  the  press  of  the  State.  Our  leading  newspapers 
have  shown  a  notable  willingness  to  disseminate  timely  in- 
formation concerning  the  moth  pests,  and  have  co-operated 
with  the  superintendent  in  every  way  in  their  power,  and  it 
is  but  a  pleasure  to  acknowledge  at  this  time  the  valuable 
service  which  they  have  rendered.  Particularly  worthy 
of  mention  is  the  part  taken  in  this  work  by  the  Medford 
*•  Mercury."  This  paper,  at  a  large  expense  and  continuing 
through  several  issues,  published  a  great  deal  of  valuable 
information  concerning  the  gypsy  moth,  and,  what  was  more 
effective,  a  large  number  of  excellent  half-tone  views,  show- 
ing damage  by  the  insect  in  Medford  and  vicinity.  These 
special  numbers  were  widely  circulated  throughout  the  State, 
and  called  attention  to  the  damage  by  the  moth  and  the 
necessity  for  suppressing  the  insect  in  a  remarkably  effective 
manner.  In  December  these  articles  were  issued  in  pam- 
phlet form  and  widely  distributed.  This  work  was  made 
possible  through  the  co-operation  of  Gen.  S.  C.  Lawrence, 
who  in  this  way  has  added  to  the  already  long  list  of  his 
well-known  philanthropies. 

Since  it  has  been  found  difScult  as  well  as  expensive  to 
send  inspectors  to  work  with  the  local  superintendent  in  each 
of  the  outlying  towns  for  a  sufScient  time  to  give  full  instruc- 
tions in  methods  of  locating  and  combating  the  moths,  it 
was  finally  decided,  in  the  interests  of  economy  as  well  as  a 
means  of  education,  to  hold  a  field  day  meeting  at  Medford 
December  14.  Nearly  all  the  local  superintendents  were  in 
attendance  on  this  occasion.  An  opportunity  was  given  all 
to  familiarize  themselves  thoroughly  with  the  appearance  of 
the  egg  clusters,  winter  nests  and  other  evidences  of  the 
moths,  and  to  see  the  actual  methods  of  work  as  applied  on 
a  large  scale  on  the  estate  of  Gen.  S.  C.  Lawrence.  Munic- 
ipal work  on  the  public  streets  under  the  direction  of  Local 
Superintendent  J.  D.  Dwyer,  where   men  were  engaged  in 
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the  difficult  operation  of  clearing  tall  elms  of  both  insects, 
was  also  inspected ;  while  later  a  lecture,  with  lantern  slides 
showing  all  stages  of  the  insects,  was  given  by  the  superin- 
tendent. This  meeting  has  proved  of  great  educational  value, 
and  has  saved  much  travel  and  correspondence  on  the  part 
of  the  central  organization. 

Dakoer  to  Parks. 

In  no  section  of  the  United  States,  perhaps,  has  so  much 
been  done  for  the  preservation  of  woodland  areas  for  the 
benefit  of  future  generations  as  in  Massachusetts.  Large 
amounts  of  public  and  private  funds  have  been  invested  for 
the  purpose  of  providing  places  where  the  rapidly  increasing 
population  can  enjoy  fresh  air  and  the  beauties  of  lake  and 
wood.  Boston  early  took  the  initiative  in  this  effort,  and 
its  beautiful  park  system  has  served  as  a  model  for  many 
cities  throughout  the  country.  An  excellent  illustration  of 
park  building  on  a  smaller  scale  is  found  in  Pine  Banks 
Park,  on  the  borders  of  Maiden  and  Melrose,  where  the 
late  Hon.  E.  C.  Converse,  noted  for  many  philanthropies, 
devoted  to  this  purpose  many  acres  of  land  covered  with  a 
magnificent  growth  of  white  pine  mingled  with  deciduous 
trees.  He  expended  large  sums  of  money  in  developing  the 
tract,  cutting  out  roadways  and  beautifying  the  surroundings 
with  rare  shrubs  and  beds  of  flowers,  all  combined  with  the 
art  of  the  experienced  forester,  to  obtain  beauty  and  com- 
fort without  detracting  from  the  delights  of  the  wild  wood- 
land. 

Plymouth  has  followed,  with  its  still  larger  area  at  Morton 
Park,  where  the  tangled  woodland  is  traversed  with  well- 
kept  drives  and  footpaths  skirting  the  shores  of  Billington 
Sea  and  its  attendant  ponds.  Quincy,  next  door  to  popu- 
lous Boston,  where  a  rapidly  increasing  population  is  cov- 
ering its  area  with  buildings,  has  provided  Merry  Mount 
Park,  which  is  being  developed  as  rapidly  as  the  resources 
of  a  young  city  will  admit.  To  the  northeast  the  great  Lynn 
Woods  Reservation  offers  solitude  and  recreation  to  thou- 
sands each  summer. 
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While  these  are  notable  instances^  nearly  every  city  and 
large  town  in  the  State  has  labored  to  the  same  end  to  a 
greater  or  less  degree.  Above  all,  bom  of  the  brain  of  the 
late  Charles  Eliot,  is  the  magnificent  scheme  of  a  metropoli- 
tan park,  with  its  thousands  of  acres  of  wild  woodland, 
intersected  with  drives  and  bridle  paths  and  connected  by 
improved  parkways,  where  one  may  drive  for  miles  with 
constantly  changing  vistas  of  tangled  hill  and  dell.  Thus, 
by  the  wisdom  of  our  legislators  with  the  hearty  co-opera- 
tion of  the  citizens,  has  the  city  of  Boston  been  surrounded 
by  a  chain  of  parks,  where  its  people  can  recuperate  their 
energies,  breathe  the  air  and  observe  the  beauties  of  nature 
at  first  hand. 

A  park  system  without  trees  is  an  anomaly.  There  is  no 
pleasure  in  visiting  a  park  denuded  of  its  vegetation,  show- 
ing in  summer,  instead  of  refreshing  shade,  only  naked 
trees,  bare  fields  and  rocks  exposed  to  the  scorching  sun. 

A  portion  of  our  great  park  area  has  already  been 
scourged  by  the  gypsy  and  brown-tail  moths ;  Lynn  Woods 
has  had  over  100  acres  killed  by  this  means,  while  a  larger 
area  has  been  defoliated.  Many  of  the  stately  trees  of  Pine 
Banks  Park  have  been  killed,  and  numbers  of  those  which 
remain  are  in  a  dying  condition.  A  hundred  years  will  be 
required  to  bring  back  the  former  beauty  of  the  place.  The 
vast  area  of  the  Middlesex  Fells  is  already  thoroughly  in- 
fested and  the  southern  half  has  been  seriously  injured,  in 
spite  of  the  vigorous  efforts  of  those  in  charge  of  the  park 
to  suppress  the  pest. 

The  Blue  Hills  Reservation  has  been  inspected,  and  some  50 
places  discovered  where  the  gypsy  moth  has  obtained  a  foot- 
hold, and  a  very  few  nests  of  the  brown-tail  moth  have  been 
found  and  removed.  The  findings  here,  in  most  cases,  have 
been  of  single  nests,  generally  remote  from  each  other,  but 
in  a  few  instances  more  serious  infestations  have  been  found. 
These  offer  no  special  difficulties  if  promptly  and  thoroughly 
treated.  This  infestation  in  the  largest  park  south  of  Bos- 
ton, and  one  of  particular  l>eauty,  while  not  severe  at 
present,  is  potentially  of  gravest  significance.     This  reser- 
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vation,  with  its  dense  growth  of  oak  and  other  trees,  its 
rocks  and  ledges,  offers  the  same  difficulties  to  a  campaign 
against  the  gypsy  moth  as  are  found  in  the  Fells,  and  it  is 
of  utmost  importance  that  the  pest  be  wiped  out  here  without 
delay.  If  this  is  not  done,  the  example  presented  by  the 
area  north  of  Boston  shows  what  the  result  will  be  in  the 
future.  The  insects  will  gain  yearly  in  increasing  ratio, 
until  only  a  long  and  most  costly  campaign  can  bring  them 
under  control,  while  in  the  mean  time  many  valuable  trees 
will  be  killed. 

Oonifers,  stripped  of  their  leaves,  will  succumb  in  one 
year;  deciduous  trees,  with  greater  recuperative  powers, 
will  withstand  the  ravages  for  a  few  years  longer;  but 
where  the  moths  are  neglected,  the  ultimate  result  will  be 
that  instead  of  green  trees  our  wooded  parks  will  be  dotted 
with  dead  and  dying  stubs,  the  expense  of  removing  which 
may  be  far  beyond  the  amount  now  necessary  to  clean  out 
the  insects,  or  at  least  to  reduce  the  infestation  to  a  degree 
where  a  slight  annual  expenditure  will  hold  them  in  check. 
If  our  parks  are  to  be  preserved,  the  moths  must  be  fought 
persistently  wherever  they  occur. 

The  Woodland  Problem. 

The  examinations  made  by  our  inspectors  have  developed 
the  fact  that  in  nearly  all  the  woodlands  in  the  central  in- 
fested district  the  gypsy  moth  occurs  in  alarming  numbers, 
while  the  brown-tail  moth  is  also  very  much  in  evidence. 
This  severe  woodland  infestation  constitutes  the  greatest 
menace  to  the  successful  control  of  the  gypsy  moth.  So 
long  as  the  woodlands  remain  severely  infested,  it  is  im- 
possible to  keep  streets  and  residential  sections  free  from 
the  pest.  These  woodland  colonies,  traversed  by  roads, 
boulevards  and  cart  paths,  yield  in  the  caterpillar  season  a 
multitude  of  swarming  insects,  which  travel  outward  in  all 
directions,  stripping  the  foliage  as  they  go.  What  is  more 
important  they  drop  in  large  numbers  upon  passing  vehicles, 
and  are  thus  transported  over  wide  areas,  although  the  effect 
of  the  scattering  is  most  noticeable  within  a  few  miles  of  the 
colonies.     Thus  the  insects  are  able  to  reinfest  sections  from 
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which  they  have  been  previously  cleared.  It  is  practically 
impossible,  for  example,  to  keep  the  residential  sections  of 
Medford  or  Saugas  measurably  clear  of  the  gypsy  moth  while 
the  large  woodland  colonies  flourish  but  a  short  distance  away. 

The  funds  available  under  the  act,  both  from  municipalities 
and  from  the  State,  are  not  sufficient  to  carry  on  any  general 
campaign  against  the  moth  in  woodlands.  Believing  it  his 
duty  to  present  to  the  Legislature  all  known  facts  bearing  on 
the  problem  of  controlling  the  gypsy  moth,  the  superintend- 
ent has  had  a  fairly  careful  examination  made  of  the  wood- 
land colonies,  and  gives  below  a  statement  of  their  area,  as 
prepared  by  the  assistant  superintendent,  Mr.  D.  M.  Rogers, 
who  was  in  charge  of  this  investigation. 

In  many  cases  he  could  not  obtain  an  exact  statement  of 
the  acreage  involved,  but  so  far  as  possible  the  figures  were 
obtained  from  the  engineers  or  assessors  of  the  several 
cities  and  towns.  Tracts  designated  as  <<  dangerously 
infested"  are  those  that  may  be  considered  in  immediate 
need  of  attention  to  prevent  stripping  or  serious  injury  by 
the  caterpillars  next  season.  With  these  tracts  there  is  also 
the  additional  danger  which  will  result  from  the  insects 
spreading  into  sections  not  yet  badly  infested,  or,  in  some 
cases,  swarming  on  street  trees  a  short  distance  away. 
Tracts  designated  as  «^  slightly  infested"  are  those  where 
the  moth  has  already  secured  a  foothold,  but  not  in  sufficient 
numbers  to  cause  any  notable  defoliation.  Unless  the  in- 
sects are  suppressed  in  these  tracts,  they  will  soon  become 
dangerously  infested. 

At  Watertown  practically  all  the  woodland,  some  50  acres,  is 
dangeroasly  infested.  In  Waltham  50  acres  are  seriously  infested 
out  of  about  8,000  acres,  while  it  is  probable  that  other  small 
colonies  may  exist  there.  Belmont  has  about  450  acres  of  wood- 
land, all  dangerously  infested;  while  at  Lexington  1,000  acres 
may  be  considered  seriously  infested,  with  an  equal  amount  in 
addition  slightly  infested.  The  dangerously  infested  woodlands 
at  Arlington  include  about  500  acres  and  at  Winchester  1,000 
acres.  In  the  latter  town  there  are  also  about  400  acres  some- 
what infested.  Of  the  2,000  acres  of  woodland  at  Wobuni, 
approximately  one-half  in  the  southern  part  of  the  city  is  infested 
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by  the  moths  in  dangerous  numbers,  while  the  remainder  has 
numerous  scattering  colonies.  Stoneham  has  upward  of  350  acres 
seriously  infested  in  the  southern  part  of  the  town,  while  875  acres 
lying  to  the  north  are  slightly  infested.  All  the  woodland  in  Med- 
ford  in  private  hands,  some  700  acres,  is  in  a  dangerous  condition ; 
and  the  same  holds  true  at  Maiden,  the  area  in  the  latter  case  being 
about  300  acres.  Everett  has  20  acres  dangerously  infested  near 
and  in  the  Woodlawn  Cemetery ;  while  in  Revere  there  are  about 
75  acres  of  wood  and  brush  land  dangeroasly  infested.  Of  the 
1,200  acres  in  Melrose,  all,  with  the  exception  of  about  100  acres 
in  the  northern  part  of  the  city,  should  be  considered  dangerously 
infested.  The  moth  occurs  in  smaller  numbers  in  the  remainder 
of  the  woodland  area.  The  dangerously  infested  tract  of  wood- 
land at  Wakefield  includes  about  100  acres  between  Oak  and 
Main  streets,  running  easterly  to  the  Saugus  line.  Some  400 
acres  are  scatteringly  infested.  Saugus  contains  about  2,500 
acres  of  woodland,  all  dangerously  infested ;  and  the  same  condi- 
tion obtains  in  some  900  acres  in  the  soatbera  part  of  Lynnfield. 
In  addition,  there  are  about  1,000  acres  in  this  town  scatteringly 
infested.  Some  4,700  acres  of  wood,  sprout  and  brash  land  at 
Peabody  contain  scattering  gypsy  moth  colonies,  but  none  that 
are  known  to  be  in  a  dangerous  condition  at  present.  Of  the 
woodland  at  Lynn,  about  2,000  acres  are  held  by  the  park  and 
water  boards,  with  700  acres  under  private  ownership.  No  part 
of  this  area  is  free  from  infestation ;  in  fact,  it  ail  may  well  be  put 
in  the  dangerous  class.  At  Swampscott  250  acres  are  badly  in- 
fested on  the  western  side  of  the  town,  and  about  as  much  more 
on  the  eastern  side  is  slightly  infested.  Marblehead  has  about 
100  acres  mildly  infested;  Salem,  approximately  800  acres  of 
wood  and  brush  land,  including  the  Great  Pastures,  severely  in- 
fested, with  about  100  acres  more  where  the  moth  occurs  in 
smaller  numbers.  At  Beverly  there  are  about  3,000  acres  of 
woodland,  much  of  which  is  old  growth  and  contains  many  fine 
trees.  This  entire  woodland  area  is  scatteringly  infested,  the 
sections  about  Wenham  Lake  at  North  Beverly  needing  attention 
in  the  near  future  to  keep  the  moth  from  developing  in  dangerous 
numbers. 

Presented  in  tabular  form,  the  areas  by  towns  are  given  here- 
with :  — 
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Dangeroaalj 
Infested  (Acres) 


8IifhU7 
Infested  (Acres). 


Arlington, 

Belmont, 

Beverly, 

Everett, . 

Lexington, 

Lynn,     . 

Lynnfield, 

Maiden, . 

Marbleheadi 

Medford, 

Melrose, 

Peabody, 

Revere,  . 

Salem,    . 

Saugus, . 

Stoneham, 

Swampscott, 

Wakefield, 

Waltham, 

Watertown, 

Winchester, 

Wobum, 


Total, 


500 
450 

20 

1,000 

2,700 

900 

800 

700 
1,100 

75 

800 

2,600 

850 

250 

100 

50 

50 

1,000 

1,000 


18,845 


8,000 

1,000 

1.000 

100 

100 
4,700 

100 

875 

250 

400 

2,950 

400 
1,000 


15,376 
13,845 


29,220 


How  THE  Gypsy  Moth  is  spread. 

The  spread  of  the  gypsy  moth  in  eastern  Massachusetts 
and  across  the  State  line  into  southern  New  Hampshire  has 
resulted  chiefly  from  human  agencies.  The  female  gypsy 
moth  does  not  fly,  and  the  natural  spread  of  the  insect  is 
therefore  slow.  The  principal  means  of  distribution  by 
human  agency  is  the  transportation  of  caterpillars  of  the 
moth  upon  vehicles.  This  occurs  mainly  in  the  spring  and 
early  summer  before  the  caterpillars  have  grown  too  large 
to  spin  down  on  their  threads  from  the  trees.  As  in  an 
apple  orchard  where  canker  worms,  when  numerous,  drop 
down  on  fine  threads  upon  the  head  and  shoulders  of  the 
passer  beneath,  so  along  a  street  overhung  with  the  arching 
branches  of  shade  trees  which  are  badly  or  only  considerably 
infested  the  small  gypsy  moth  catei*pillars  spin  down. 
"Whether  a  vehicle  stands  or  passes  beneath  badly  infested 
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trees,  the  chances  are  many  that  more  or  less  of  caterpillars 
will  drop  upon  or  be  stnick  by  it,  and  so  be  carried  away 
from  their  original  home.  In  a  locality  badly  infested  with 
the  gypsy  moth  such  a  result  is  inevitable. 

In  1889,  the  year  of  the  great  gypsy  moth  outbreak  in 
Medford,  the  first  general  distribution  of  the  insect  took 
place  from  this  point  of  original  infestation.  The  state- 
ments of  citizens  vividly  portray  the  swarming  numbers  of 
caterpillars  then :  — 

The  place  simply  teemed  with  them,  and  I  used  to  fairly  dread 
going  down  the  street  to  the  raili'oad  station.  It  was  like  running 
a  gaantlet.  I  used  to  turn  up  my  coat  collar  and  run  down  the 
middle  of  the  street.  One  morning  in  particular  I  recall  that  I 
was  completely  covered  with  caterpillars,  inside  my  coat  as  well 
as  out. 

When  caterpillars  swarmed  and  spun  down  like  this,  their 
transportation  on  carriages  and  wagons  to  points  outside 
Medford  was  at  its  maximum. 

The  establishment  of  a  colony  of  gypsy  moths  in  outside 
territory  depended  largely  upon  the  regular  trips  of  vehicles 
to  or  from  Medford.  Regular  traffic  (i.e.,  constant  or  re- 
curring), daily  or  at  stated  intervals,  such  as  teaming  of 
certain  sorts,  trips  of  milkmen,  market  gardeners,  butchers, 
bakers  and  pedlers,  and  of  junk  and  swill  carts  making 
their  rounds,  between  Medford  and  some  point  or  points 
outside  that  city,  finally  resulted  in  the  carriage  of  cater- 
pillars to  more  or  less  of  the  localities  where  these  vehicles 
stopped.  While  on  a  single  trip  enough  caterpillars  may 
be  carried  outside  to  a  stopping  place  of  a  wagon  or  to  the 
end  of  its  route  to  bring  about  the  establishment  of  a  new 
moth  colony,  this  is  effected  more  surely  by  successive 
transportations  of  one  or  more  individuals  of  the  species. 
Even  if  on  some  occasions  no  caterpillars  are  carried  out, 
the  continually  recurring  trips  back  and  forth  of  the  vehicle 
make  it  only  a  question  of  time  when  enough  will  be  taken 
to  the  outside  point  to  establish  there  a  new  colony. 

Pleasure  driving  in  and  out  or  through  Medford,  much  of 
it,  like  trafiSc  on  wheels,  constant  and  frequent  between  the 
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same  points^  also  served  to  a  less  extent,  because  there  was 
less  of  it  than  of  the  other,  to  establish  the  gypsy  moths  in 
new  outside  places. 

A  less  regular  distribution  of  the  moth  has  resulted  from 
the  carriage  or  shipment  outside  the  infested  territory  of 
objects  upon  which  the  eggs  of  the  insect  have  been  laid, 
such  as  cord  wood,  boxes,  barrels,  etc.  As  a  gypsy  moth 
egg  cluster  contains  on  the  average  some  500  eggs,  a  single 
transportation  of  an  infested  object,  even  if  there  were 
never  another  shipment,  would  be  the  easy  means  of  the  in- 
festation of  a  new  locality.  While  a  certain  per  cent  of  the 
spread  of  the  gypsy  moth  has  been  due  to  its  transporta- 
tion in  the  egg  form,  it  is  now  known  that  far  the  greater 
part  has  taken  place  when  the  insect  was  in  the  active  cater- 
pillar stage. 

In  addition  to  the  spinning  dow'n  of  young  caterpillars 
from  trees  in  residential  districts,  there  are  other  ways  by 
which  vehicles  become  infested.  When  vegetation  is  rapidly 
being  destroyed  by  caterpillars,  as  is  the  case  when  they  are 
in  great  or  overcrowding  numbers  in  a  place,  they  migrate 
in  search  of  food.  Vehicles  which  happen  to  stand  in  or 
near  a  s{>ot  where  such  conditions  obtain  (as  a  badly  infested 
tract  of  roadside  bushes  or  piece  of  woodland)  soon  become 
infested  with  caterpillars  of  all  sizes,  which  are  rapidly  seek- 
ing "fresh  fields  and  pastures  new."  No  longer  a  period 
than  five  minutes  may  be  required  for  a  vehicle  to  become 
infested  with  scores  of  caterpillars.  Even  when  the  moths 
are  not  so  thick  as  this,  as  in  an  orchard  or  yard,  large  cater- 
pillars frequently  crawl  for  shelter  or  for  the  purpose  of 
pupating  on  the  under  sides  of  the  bodies  of  wagons  which 
stand  beneath  or  near  infested  trees. 

The  great  variety  of  ways  by  which  distribution  may  be 
brought  about  is  well  illustrated  by  two  cases  out  of  many 
recorded  in  the  summer  of  1905.  Following  the  celebration 
in  June  of  the  two  hundred  and  seventy-fifth  anniversary  of 
the  settlement  of  Medford,  the  bunting  and  flags  which  were 
used  freely  for  decorative  purposes  all  over  the  city  were 
shipped  elsewhere.  Some  of  this  material  went  out  of  the 
State.     Following  his  usual  practice  of  cleaning  his  bunting, 
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one  decorator  found  on  it  some  caterpillars.  Here  we  have 
a  possibility  of  transportation  of  the  moths.  While  these 
caterpillars  would  have  died  before  the  bunting  was  used 
again,  had  the  date  of  the  celebration  been  a  month  later 
there  would  have  been  pupae  on  the  bunting  as  well  as  cater- 
pillars; and  if  later  still,  egg  clusters.  The  duration  of  the 
pupal  stage  is  from  eight  to  sixteen  days,  which  might  cover 
the  time  elapsing  between  the  use  of  the  bunting  in  an  in- 
fested place  and  its  use  again  in  another.  In  the  latter  case, 
if  pupsB  arrived  in  the  bunting  uninjured,  moths  in  due  time 
would  have  emerged,  egg  clusters  would  have  been  laid  and 
a  new  colony  started. 

On  July  11  a  State  inspector  saw  a  teamster  unloading 
household  goods  in  Andover.  Learning  that  the  furniture 
wagon  had  come  from  Medford,  he  examined  the  coverings 
of  the  load,  and  found  concealed  in  the  folds  a  dozen  gypsy 
moth  caterpillars.  The  date  marked  the  height  of  the  larval 
season,  and  these  caterpillars  were  full  grown.  Here  we 
have  a  case  of  transportation  of  large  gypsy  moth  caterpillars. 
These  full-grown  caterpillars  had  crawled  upon  the  wagon 
while  it  was  stationary  or  else  upon  the  goods  before  they 
were  loaded.  Here  we  have  the  complete  evidence  in  a  case 
of  distribution  from  beginning  to  end. 

The  first  great  distribution  of  the  gypsy  moth  practically 
ceased  soon  after  1889  because  the  exterminative  work  on 
the  part  of  the  State  had  so  greatly  diminished  the  numbers 
of  the  caterpillars  along  streets  and  highways.  But  in  1900, 
when  the  State  work  was  abolished,  the  insect  was  allowed 
to  increase  again  without  hindrance,  and  a  second  great  dis- 
tribution into  new  outside  territory  resulted.  In  the  old 
infested  territory  of  359  square  miles  the  moths  became 
after  two  years  more  or  less  plentiful,  and  by  the  third  year 
their  ravages  were  apparent  in  many  places.  Worse  results 
were  to  follow.  The  rapid  and  unchecked  multiplication 
of  the  moths  not  only  caused  their  old  colonies,  many  of 
which  had  been  entirely  cleared  by  the  work  of  the  State 
Board  of  Agriculture,  to  become  reinfested,  but  also  brought 
about  in  some  of  them  such  a  swarming  of  caterpillars  as 
had  not  been  seen  since  1889  in  Medford.     But  now  the 
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dangerous  conditions  of  1889  not  only  obtained  again  in 
parts  of  Medford,  but  in  addition  in  scores  of  other  localities 
in  Maiden,  Melrose,  Saugus,  Arlington,  Stoneham,  Belmont, 
Winchester,  Wobum  and  Cambridge.  Beginning  in  1903 
and  continuing  with  increasing  force  through  1904  and-  into 
the  summer  of  1905,  the  unchecked  distribution  of  the  gypsy 
moths  from  these  centres  into  new  sections  went  on ;  so  that 
when  the  approximate  limits  of  the  territory  occupied  by 
them  since  1900  had  been  determined  by  the  State  field  work 
of  the  summer  and  fall  of  1905,  it  was  found  that  their  habitat 
in  eastern  Massachusetts  had  increased  in  area  over  six-fold. 
It  was  also  found  that  the  moths  had  entered  New  Hampshire 
from  Essex  County,  Massachusetts,  and  had  obtained  a  foot- 
hold at  least  as  far  north  as  Portsmouth,  —  a  notable  centre 
of  travel  during  the  Feace  Conference  the  past  summer. 
History  had  repeated  itself.  As  in  1891  it  was  learned  that 
the  moths  had  become  widely  distributed  in  the  years  1888, 
1889  and  1890,  so  in  1905  it  became  plain  that  the  second 
great  unchecked  distribution  had  gone  on  during  1903, 1904 
and  1905.  In  the  extensive,  newly  infested  area  discovered 
by  our  inspectors  it  is  undoubted  that  there  was  little  infesta- 
tion prior  to  1900  (with  the  exception  of  the  sporadic  colony 
in  Georgetown),  which  indicates  that  the  diffusive  energy 
developed  in  the  old  infested  district  after  the  abandonment 
of  work  there  had  been  sufficient  to  infest,  chiefly  in  three 
years*  time,  a  wide  area  of  new  outlying  territory. 

In  accounting  for  this  alarming  spread  of  the  gypsy  moth 
in  comparatively  so  short  a  time,  a  new  factor  in  the  prob- 
lem of  distribution,  in  addition  to  the  increase  in  the  number 
of  badly  infested  centres  of  diffusion,  has  to  be  considered  — 
namely,  the  automobile.  The  horseless  carriage  must  be 
held  specially  accountable  for  the  presence  of  the  gypsy 
moth  to-day  in  so  many  remote  or  out-of-the-way  localities 
in  the  territory  infested  within  the  last  five  years.  In  the 
second  great  distribution  of  the  gypsy  moth  in  1903-05, 
the  regular  and  constant  traffic  over  the  road,  together  with 
pleasure  driving,  continued  as  before  the  chief  factor.  But 
this,  being  so  largely  of  a  business  nature,  did  not  extend 
far  out  from  the  badly  infested  centres  in  the  old  moth  terri- 
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tory.  And  ^hile  it  is  true  also  that  the  bulk  of  automobil- 
ing  —  as  was  the  case  with  pleasure  driving  in  1889  and  is 
to-day  —  is  confined  within  a  moderate  radius  from  a  centre 
of  population,  it  is  not  true  that  the  percentage  of  the  longer 
trips  is  the  same  with  both  sorts  of  travel.  The  total  of 
long  drives  in  the  case  of  the  '^auto"  is  greater  in  proportion 
to  the  whole  than  it  is  or  ever  was  in  the  case  of  a  carriage 
drawn  by  a  horse.  In  other  words,  in  proportion  as  horse- 
less carriages  have  supplanted  vehicles  of  the  other  sort, 
the  percentage  of  long-distance  journeys  in  the  sum  total 
of  riding  for  pleasure  is  immeasurably  greater  than  in  the 
past. 

The  reason  is  not  far  to  seek.  The  automobile,  by  reason 
of  its  speed  and  its  machine-made  method  of  progression 
which  renders  riders  independent  of  all  consideration  of 
horseflesh,  tempts  to  both  long  and  erratic  runs,  and  so  has 
introduced  a  very  irregular  method  of  distribution.  The 
use  of  a  machine  which  possesses  speed  and  lacks  sensibility 
conduces  to  the  invasion  of  sections  necessarily  unvisited  by 
a  vehicle  drawn  by  a  horse  from  a  distant  centre  of  popula- 
tion. Furthermore,  the  motor  carriage  incites  to  the  explo- 
ration of  new  country,  for  its  speed  so  broadens  its  scope 
of  operation  that  no  comparison  of  steam  or  gasoline  with 
horseflesh  is  possible.  And  so  the  roads  of  eastern  Massa- 
chusetts have  been  ridden  over  for  pleasure  more  thoroughly 
than  ever  before,  especially  those  out  of  the  beaten  track  for 
carriages,  and  therefore  comparatively  little  travelled  before 
the  advent  of  the  automobile. 

The  speedy  motor  carriage  making  a  long  run  from  an 
infested  starting  place  or  passing  through  a  badly  infested 
locality  might  not  necessarily  go  over  the  identical  route 
again  or  reach  the  same  objective  point;  but  on  its  only 
run  to  this  outside  point  it  might  carry  enough  caterpillars 
to  establish  there  or  en  route  a  now  colony  of  gypsy  moths. 
By  this  means  only  is  to  bo  explained  most  of  the  moth  colo- 
nies found  remote  from  the  central  infested  district  in  the 
area  which  has  become  infested  since  1900.  There  is  no 
question  that  in  the  *'  swarming  year,"  1889,  the  same  thing 
happened  often,  enough  caterpillars  being  carried  out  on  a 
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single  trip  of  a  vehicle  from  Medford  to  infest  a  new  locality. 
But  in  1889  the  automobile  was  not  in  use  nor  for  many 
years  after ;  and  so  in  ten  years'  time  no  far-away  colonies 
of  the  gypsy  moth,  excepting  the  one  in  1899  at  Georgetown, 
were  ever  found  as  the  result  of  the  early  outbreaks  of  the 
moth. 

The  increased  percentage  of  long-distance  riding  for 
pleasure,  due  to  the  introduction  of  automobiles,  makes  it 
possible  to  account  for  the  more  frequent  establishment  of 
sporadic  colonies  of  the  gypsy  moth  than  in  the  past,  and 
for  the  scattering  of  the  moths  to  a  distance,  as  in  southern 
New  Hampshire  and  particularly  in  the  country  south  of 
Boston.  The  great  city  lying  to  the  north  of  Norfolk  and 
Plymouth  counties  in  a  sense  served  for  years  as  a  barrier 
against  invasion  of  moths  from  Medford  and  the  other  in- 
fested centres.  It  long  escaped  serious  infestation  itself, 
and  its  presence  discouraged  pleasure  driving  through  it 
from  the  moth  district  to  the  untouched  country  to  the  south- 
ward. Neither  Medford  nor  Maiden  in  the  late  eighties 
took  milk  from  Plymouth  County  farmers  or  supplied  them 
with  swill.  Regular  traffic  over  the  road  from  near-by 
points  naturally  ended  in  the  great  city.  In  later  years  the 
few  serious  infestations  which  occurred  in  Boston  itself,  such 
as  the  Dorchester  outbreak  in  1895,  contributed  to  some 
extent  to  cause  the  infestation  of  near-by  territory  by  the 
usual  means  of  hucksters',  milk-dealers'  and  marketmen's 
wagons  and  of  regular  and  constant  pleasure  driving.  In 
illustration  may  be  cited  the  contiguous  city  of  Quincy, 
which  has  now  become  a  secondary  centre  of  infestation. 
Through  teaming  from  the  infested  country  north  of  Boston 
also  has  always  slightly  helped  to  carry  the  insect  to  the 
towns  to  the  south  of  the  city.  But  the  automobile,  which 
annihilates  distance,  must  be  held  to  be  chiefly  accountable 
in  bringing  about  in  recent  years  the  infestation  of  the  ex- 
tensive country  to  the  south  of  Boston  over  which  the  moths 
are  now  known  to  be  scattered.  The  erratic  as  much  as 
the  long  runs  of  the  frequent  automobile  can  alone  explain 
the  presence  of  the  moths  in  few  and  scattered  numbers,  not 
only  along  main   routes   of  travel,  but  in   out-of-the-way 
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places  as  well,  throughout  the  length  and  breadth  of  Plym- 
outh County  and  on  Cape  Cod. 

In  a  consideration  of  the  automobile  as  a  factor  of  distri- 
bution, it  should  be  borne  in  mind  that  the  short-distance 
runs,  as  well  as  the  long,  extend  farther  out  from  a  centre 
of  population  than  driving  has  ever  done,  for  the  reason 
that  the  machine  has  wonderfully  extended  the  radius  of 
travel  for  pleasure,  absolutely  as  well  as  relatively,  over 
that  of  the  past.  The  inner  towns  of  the  new  moth  terri- 
tory since  1900  are  more  thoroughly  infested  than  those 
farther  out,  largely  as  a  result  of  the  quite  regular  and  con- 
stant short-distance  automobiling  from  the  heart  of  the  old 
badly  infested  moth  district,  which  is  constantly  using  the 
same  highways  and  reaching  the  same  objective  points. 

The  considerable  infestations  at  Newburyport,  Rockport 
and  Plymouth,  all  remote  from  the  badly  infested  central 
district,  which  might  seem  at  first  to  furnish  an  exception  to 
this  rule,  in  reality  prove  it.  These  places  are  objective 
points  for  much  automobiling,  and  so  in  the  natural  course 
of  events  have  become  dangerously  infested  with  the  gypsy 
moth. 

It  is  most  unfortunate  that  the  height  of  the  automobiling 
season  coincides  with  the  period  of  greatest  abundance  of 
gypsy  moth  caterpillars.  It  has  seemed  desirable  to  collect 
data  on  the  number  of  automobiles  and  other  vehicles 
passing  certain  points  in  the  infested  district  during  a  single 
day  in  the  hours  usually  devoted  to  pleasure  riding.  The 
figures  given  below  were  obtained  in  the  fall  months,  and 
would  have  been  very  much  larger  had  a  similar  count 
been  made  during  the  months  of  May  and  June. 


LOOALITT. 


AatomobllM. 


Carrlasea,  etc. 


Arlington  Square, 

Medford  Square,  .... 

Saugus  (turnpike), 

Newton  (boulevard),   .        .        . 

Quincy  Square,     .... 

Franklin  Park  (Blue  Hill  Avenue), 


952 
655 
88 
170 
347 
961 
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Cutting  Worthless  Trees. 

Dr.  Charles  S.  Sargent,  the  celebrated  arboriculturist,  says, 
''There  are  too  many  trees  in  the  metropolitan  district," 
meaning,  of  course,  that  there  are  many  trees  which  have 
never  received  the  care  and  attention  necessary  to  insure 
their  best  growth  and  development.  Aside  from  the  un- 
desirable species,  such  as  the  wild  cherry  and  scrub  apple 
tree,  there  are  not  wanting  trees  on  the  majority  of  private 
estates  that  never  receive  the  slightest  care  or  attention. 
Never  pruned,  never  fertilized,  unprotected  from  damage  by 
horses  and  thoroughly  infested  by  insect  pests,  such  trees 
either  should  be  properly  cared  for  or  else  removed.  Since 
the  moth  pests  have  now  become  thoroughly  established  in 
eastern  Massachusetts,  it  should  be  laid  down  as  a  rule  that 
no  man  should  be  allowed  to  maintain  more  trees  than  he 
can  properly  care  for.  A  thrifty,  vigorous  tree,  protected 
from  insect  injury,  is  a  delight  to  the  eye,  and  adds  to  the 
value  of  the  property  on  which  it  stands ;  a  neglected,  in- 
jured, diseased  tree  is  an  offensive  object,  reflects  adversely 
on  those  who  allow  such  conditions  to  prevail,  and  in  the 
moth  district  actually  depreciates  the  value  of  real  estate. 
Thus  we  are  led  to  urge  the  general  cutting  of  worthless, 
diseased  and  uncared-for  trees. 

We  yield  to  no  one  in  our  admiration  of  the  beautiful  in 
nature  as  exemplified  in  vigorous  tree  life ;  but  we  cannot 
see  the  wisdom  of  allowing  worthless  growths  to  remain  by 
roadsides  or  in  back  yards  and  lots,  to  breed  the  pests  from 
which  we  are  striving  to  protect  our  streets  and  residential 
districts. 

The  co-operation  of  many  citizens  in  the  work  against 
the  gypsy  moth  has  been  evidenced  within  a  few  months  in 
a  striking  way  by  the  extensive  cutting  down  of  such  old  or 
worthless  trees  throughout  the  infested  district.  Many  old 
apple  orchards  of  dead  or  dying  trees  have  disappeared  from 
the  landscape  while  scattering  trees  too  few  to  be  dignified 
with  the  name  of  orchard,  which  had  outlived  their  useful- 
ness, have  similarly  vanished.  Every  one  will  recall  the 
frequency  of  occurrence  in  the  thickly  populated  section  of 
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eastern  Massachusetts  of  old,  decayed,  hollow  apple  trees, 
the  last  remnants  of  once  flourishing  orchards,  standing  in 
vacant  lots  or  along  roadsides  in  city  or  town  outskirts. 
Such  unsightly  trees  have  been  always  notorious  breeding 
places  for  the  moths,  and  their  destruction  is  a  distinct 
help  in  the  progress  of  the  work  against  these  pest^s.  In  ad- 
dition to  the  removal  of  such  worthless  trees,  a  great  number 
of  other  trees  have  been  improved  by  the  beneficial  pruning 
of  dead  or  decayed  limbs,  and  the  closing  of  cavities,  for 
the  reason,  primarily,  that  these  furnished  shelter  for  the 
moths.  Not  only  apple  trees,  but  also  decayed  or  other- 
wise unsightly  shade  trees  and  worthless  trees,  such  as  wild 
cherries,  have  been  cut  down  to  further  the  present  campaign 
against  the  moth  pests.  A  judicious  thinning  out  of  trees 
that  grew  too  thickly  in  yards  or  along  roadsides  has  also 
taken  place.  By  this  means  a  double  benefit  has  been 
brought  about ;  first,  to  the  moth  suppressive  work,  for  the 
reason  that  every  tree  removed  is  one  tree  less  to  handle 
with  reference  to  the  moths ;  and,  second,  to  the  trees  left 
standing,  which,  by  the  removal  of  some  of  their  number, 
were  given  room  for  development. 

Badly  infested  tracts  of  woodland  also  have  frequently 
been  cut  down,  as  the  most  effective  and  summary  means  of 
doing  away  with  intolerable  conditions,  and  with  the  added 
purpose  of  saving  expense  in  the  long  run  to  the  owner. 
While  this  has  resulted  in  denuding  land  here  and  there,  it 
has  been  the  ready  means  of  relief  for  the  citizens  afflicted, 
and  has  aided  most  materially  the  work  of  clearing  the 
moths  from  near-by  or  adjoining  public  lands.  This  cutting 
has  been  generally  on  low-cost  woods  which  would  eventu- 
ally be  removed,  when  the  land  which  was  being  held  for  a 
rise  in  values  and  had  been  already  cut  up  into  house  lots 
in  expectation  of  the  growth  of  the  community  would  be 
built  upon. 

When  land  has  not  been  entirely  denuded  of  woods,  there 
has  been  often  much  judicious  thinning  out  of  trees,  which 
has  resulted  in  a  distinct  benefit  to  those  left  standing,  on  a 
principle  familiar  to  every  forester. 

In  addition  to  trees,   a  great  deal  of   useless  smaller 
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growth  and  bushes,  not  only  along  roadsides  and  on  vacant 
lots  but  also  in  yards  and  cultivated  fields,  has  been  removed, 
for  the  reason  either  that  it  was  exposed  to  infestation  by 
the  moths  or  was  already  infested.  Along  with  this  removal 
of  trees  and  brush  has  gone  on  much  general  clearing  up  of 
estates,  such  as  the  burning  of  old  brush  heaps,  doing  away 
with  dumps,  removal  of  rubbish  and  cleaning  up  of  vacant 
lots.  To  give  a  concrete  instance,  in  the  city  of  Melrose, 
where  the  suppressive  work  has  been  pushed  with  vigor  by 
the  local  superintendent,  there  were  gathered  on  private 
and  public  grounds  twenty-seven  cart  loads  of  tin  cans,  — 
notorious  nesting  places  for  gypsy  moths. 

Work  of  Contractors. 

Owing  to  the  difficulties  which  attend  the  efforts  of  private 
citizens  in  combating  the  moths,  such  as  lack  of  suitable  ap- 
paratus and  of  special  knowledge  of  the  insects,  it  is  not 
strange  that  in  eastern  Massachusetts  there  has  sprung  up  a 
new  industry,  and  that  many  individuals  and  concerns  are 
now  engaged  in  the  business  of  destroying  the  pests,  both 
on  public  and  private  grounds.  Over  a  dozen  concerns  are 
so  engaged,  together  with  scores  of  individual  workers. 
Many  of  these  have  done  most  efficient  work.  The  superin- 
tendent has  prepared  a  list  of  contractors  who  on  their  rec- 
ords are  believed  to  be  reliable  and  efficient,  and  has  supplied 
it  to  inquirers  upon  request. 

It  is  greatly  regretted  that  along  with  this  development  of 
a  legitimate  enterprise  numerous  irresponsible  persons  have 
engaged  in  the*  business,  with  the  result  that  many  citizens, 
desirous  of  destroying  the  moth  pests  on  their  property, 
have  been  badly  swindled.  A  great  deal  of  inefficient  work 
has  thus  been  done,  and,  as  a  consequence,  many  property 
owners  have  been  discouraged  from  employing  reputable 
contractors.  In  a  few  cases,  where  suitable  evidence  could 
l>e  secured,  the  superintendent  has  been  instrumental  in 
having  cei1;ain  swindlers  put  into  court.  Lacking  any  spe- 
cific control  over  the  situation,  the  policy  of  publicity  has 
seemed  to  be  the  only  remedy,  and  we  have  not  hesitated  to 
expose  persons  known  to  be  unreliable. 
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Desirable  Shade  Trees. 

Since  the  gypsy  and  brown-tail  moths  have  been  allowed 
to  multiply  unrestrained  throughout  the  district,  certain 
natural  preferences  of  the  insects  in  the  way  of  food  plants 
have  been  noticed  which  had  hitherto  escaped  observation. 
It  has  been  found  that  certain  species  of  trees  are  to  a 
notable  extent  fairly  exempt  from  damage  by  these  moths. 
Thus  it  ia  apparent,  therefore,  that  in  planting  such  trees 
it  is -possible  to  select  several  species  which  will  be  less 
troubled  by  these  insects  than  those  commonly  in  use. 

Perhaps  the  most  notable  example  of  relative  freedom  from 
damage  by  the  moths  is  found  in  the  case  of  the  white  ash. 
The  leaves  of  this  tree  do  not  lend  themselves  readily  to  the 
construction  of  brown-tail  moth  webs,  while  the  gypsy  moth 
does  not  feed  upon  it  to  any  extent  so  long  as  other  trees 
are  available.  In  fact,  in  the  badly  stripped  woodland  areas 
last  summer  the  comparative  exemption  of  the  white  ash 
from  damage  was  very  noticeable.  It  was  found  that  in 
areas  of  several  acres  the  only  trees  retaining  even  a  part  of 
their  foliage  were  those  of  this  species.  Since  the  white  ash 
makes  a  rapid  growth  and  is  otherwise  desirable  as  a  shade 
tree,  it  seems  advisable  to  make  a  more  liberal  use  of  this 
tree  for  planting  purposes  along  streets,  in  parks  and  on 
private  estates  in  the  infested  district. 

The  soft  maple,  or,  as  it  is  more  commonly  known,  the 
red  maple,  also  shows  a  considerable  degree  of  freedom  from 
attack  by  both  insects.  While  it  is  not  uncommon  to  find 
the  nest  of  either  species  of  moth  on  this  tree,  yet  at  the  same 
time  it  deserves  to  stand  in  the  second  rank.  The  smooth 
bark  of  this  maple  offers  but  little  shelter  to  the  caterpillars, 
particularly  on  the  younger  trees,  while  the  brown-tail  moth 
webs  are  not  easily  formed  in  its  foliage. 

Various  species  of  hickory  are  but  little  sought  by  the 
gypsy  moth  caterpillars,  and  are  practically  free  from  brown- 
tail  moth  webs  as  well.  It  is  to  be  stated,  however,  that  in 
the  case  of  the  older  trees  of  this  class  the  rough  bark  offers 
an  excellent  hiding  place  for  gypsy  moth  caterpillars,  and  the 
latter  insect  pupates  freely  under  the  shelter  of  the  bark. 
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This  tree  has  also  t^e  disadvantage  of  making  a  relatively 
slow  growth,  and  often  is  not  as  desirable  for  planting  as 
the  ash. 

New  Methods. 

It  is  in  some  ways  remarkable  that  in  the  period  that  has 
elapsed  since  the  cessation  of  the  former  State  work  against 
the  moths  but  few  new  methods  of  work  against  the  pest 
have  been  developed.  One  might  have  thought  that,  with 
so  many  hundreds  if  not  thousands  of  intelligent  property 
owners  engaged  in  protecting  their  trees  from  damage,  some 
few  at  least  would  have  hit  upon  a  new  or  more  economical 
means  of  performing  at  least  a  part  of  the  work. 

The  only  method  absolutely  new  is  that  brought  out  by 
Superintendent  Charles  P.  Price  of  the  Middlesex  Fells 
Reservation,  to  prevent  the  crossing  of  roads  by  the  cater- 
pillar swarms.  It  often  happens  in  woodland  that  large 
caterpillar  colonies  swarm  from  the  stripped  areas  across  roads 
into  woods  that  are  in  good  foliage.  Mr.  Price  to  some  extent 
has  been  able  to  prevent  this  by  a  small  windrow  of  marsh  hay 
sprinkled  with  low-grade  burning  oil.  These  windrows  are 
continued  along  the  roadside,  and  when  frequently  treated 
with  oil  form  a  barrier  over  which  the  insects  cannot  pass. 

The  banding  of  trees  with  sticky  materials  to  prevent  the 
ascent  of  caterpillars,  while  long  used  abroad  and  adopted 
in  the  years  of  the  former  State  work,  has  received  a  new 
impetus  from  the  development  of  a  most  excellent  compound, 
**  Tanglefoot,"  which  was  extensively  used  the  past  year, 
and  in  many  cases  with  most  satisfactory  results.  The  suc- 
cessful use  of  any  banding  material  presupposes  that  the 
trees  have  been  freed  from  the  moth  in  the  first  place,  either 
through  nest  destruction  or  by  spraying.  Nothing  is  gained 
by  banding  trees  already  infested.  On  the  other  hand, 
trees  previously  cleared  of  the  moth,  but  standing  in  a  badly 
infested  district,  may  be  protected  in  a  great  measure  by 
banding.  This  method  is  particularly  serviceable  in  wood- 
lands and  on  street  trees  where  the  latter  stand  in  or  near  a 
badly  infested  spot.  Promiscuous  banding  of  street  trees 
without  reference  to  surrounding  conditions  is  not  to  be 
recommended. 
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A  great  objection  to  many  banding  materials  is  found  in 
the  fact  that  some  of  them,  if  left  on  through  the  late  summer 
and  fall,  ultimately  injure  and  sometimes  kill  the  tree.  This, 
of  course,  is  most  noticeable  with  young  or  thin-barked 
trees.  So  far  as  our  observations  go,  the  **  Tanglefoot** 
bands  have  caused  no  injury.  Another  season  will  yield 
conclusive  evidence  on  this  point. 

There  is  no  better  or  cheaper  way  to  control  either  moth 
pest  than  by  spraying,  where  conditions  favor  this  work. 
Street  trees,  orchards  and  easily  accessible  woodland  areas 
can  usually  be  sprayed  to  advantage  where  time  permits. 
The  great  impediment  to  wholesale  spraying,  however,  is 
found  in  the  fact  that  it  can  be  done  to  advantage .  only 
in  the  period  between  May  15  and  June  30  at  the  latest 
(usually  June  15),  and  this  limited  space  of  time  is  often 
still  further  reduced  by  rains,  so  that  as  a  rule  but  four 
weeks  on  the  average  are  available  for  this  wotk.  The 
superintendent  has  repeatedly  urged  on  the  badly  infested 
municipalities  the  wisdom  of  purchasing  one  or  more  power 
spraying  outfits,  so  that  next  season  we  may  take  full  advan- 
tage of  a  method,  which,  from  the  late  date  at  which  opera- 
tions were  begun  this  year,  was  out  of  the  question. 

An  excellent  illustration  of  spraying  methods  as  applied 
to  woodlands  was  given  at  Melrose  in  the  latter  part  of  May 
by  the  Massachusetts  Society  for  Promoting  Agriculture, 
under  the  direction  of  Superintendent  J.  A.  Pettigrew  of 
the  Boston  park  department.  These  spraying  operations 
attracted  a  great  deal  of  attention,  and  were  witnessed  by  a 
large  number  of  park  superintendents,  tree  wardens  and 
other  interested  citizens.  Unfortunately,  the  success  of  the 
experiment  was  adversely  affected  by  the  severe  infestations 
in  the  surrounding  woodland,  but  the  result  of  this  demon- 
stration was  to  arouse  a  greater  interest  in  this  method  of 
fighting  the  moths.  It  is  the  hope  of  the  superintendent 
that,  with  the  opportunities  now  offered  to  purchase  power 
sprayers  at  a  moderate  price,  spraying  will  become  more 
generally  adopted  by  the  local  superintendents  of  moth 
work  in  cities  and  towns. 
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National  Aid. 

The  problem  of  moth  control  is  no  longer  confined  to  a 
single  State ;  three  States  are  infested  by  the  gypsy  moth  and 
four  by  the  brown-tail  moth.  If  any  permanent  headway  is 
to  be  made  against  these  insects,  co-operation  between  the 
States  is  a  prerequisite  condition  ;  and  this,  it  would  appear, 
can  be  best  obtained  through  the  assistance  of  the  national 
government. 

In  the  case  of  the  brown-tail  moth  there  is  no  hope  of 
exterminating  it,  and  even  its  control  in  woodlands  is  out 
of  the  question,  because  of  the  expense  involved.  As  pre- 
viously pointed  out,  this  insect  can  be  easily  destroyed,  even 
by  unskilled  persons,  and  there  is  no  good  reason  why 
property  owners  should  not  be  able  to  protect  their  shade 
and  fruit  trees  from  it.  Further  than  this  they  cannot  go 
without  incurring,  in  the  majority  of  cases,  unwarranted 
expense. 

With  the  gypsy  moth  the  case  is  different.  Here  we  have 
a  slowly  spreading  insect,  as  yet  confined  to  a  limited  section 
of  New  England.  With  sufficient  funds  it  can  be  held  in 
check.  Without  means  for  a  thorough  campaign  of  sup- 
pression, a  further  spreading  is  bound  to  take  place.  This 
insect  attacks  not  a  single  crop,  as  does  the  cotton  boll 
weevil,  already  the  cause  of  large  expenditures  of  national 
funds,  but  all  fruit,  shade  and  forest  trees ;  it  threatens  our 
orchards,  street  trees  and  parks  ;  in  woodlands  it  leaves  behind 
dead  pines,  spruces  and  other  conifers  while  many  of  the 
deciduous  trees  eventually  succumb. 

Massachusetts  has  proven  beyond  any  question  or  doubt 
that  this  pest  can  be  controlled.  At  one  time  she  gave  to 
the  nation  an  example  of  the  successful  solution  of  the 
greatest  problem  in  applied  entomology  ever  known, — 
although  ceasing  too  soon  her  efforts.  She  has  shown  the 
faith  that  is  within  her  by  an  unprecedented  expenditure  of 
funds  to  preserve  her  trees.  In  protecting  herself  she  has 
protected  at  least  the  rest  of  New  England.  If  ever  a  State 
was  entitled  to  national  aid  in  a  worthy  cause,  that  State  is 
Massachusetts. 
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Outlook  for  Control. 

It  is  never  well  to  underestimate  the  strength  of  an  an- 
tagonist. In  fighting  the  gypsy  moth  we  must  take  into 
consideration  its  insidious  habits,  its  great  powers  of  multi- 
plication, the  ease  with  which  it  is  now  accidentally  spread, 
and  the  cost  and  difficulties  involved  in  destroying  it  even 
on  small  estates.  These  difficulties  are  multiplied  many  fold 
by  the  conditions  existing  in  thousands  of  acres  of  severely 
infested  woodland.  The  citizens  of  the  State  are  paying  the 
bills  for  fighting  the  moth ;  it  is  their  money  in  one  way  or 
another  which  is  being  used  to  prosecute  this  work ;  and,  in 
justice  to  the  taxpayer,  the  adverse  as  well  as  the  favorable 
conditions  should  be  fully  presented. 

It  is  evident  that  the  present  act  will  not,  even  with  closest 
economy,  yield  more  than  sufficient  revenue  to  suppress  the 
gypsy  and  brown-tail  moths  on  public  trees  and  in  resi- 
dential sections.  The  petitioners  for  legislation  against  the 
moths,  having  a  knowledge  of  the  fact  that  the  gypsy  moth 
occurred  in  43  cities  and  towns,  while  the  brown-tail  had 
extended  its  domain  over  nearly  one-half  the  State,  asked 
the  Legislature  to  appropriate  $600,000  for  three  years'  work, 
above  the  sums  to  be  raised  by  local  taxation.  But  at  the 
present  time  there  are  124  municipalities  which  are  known 
to  be  infested  by  the  gypsy  moth,  while  the  brown-tail  moth 
is  rapidly  spreading,  and  we  have  only  $300,000  of  State 
appropriation  with  which  to  accomplish  the  desired  results. 
It  is  obvious  that  with  one-half  the  required  funds  bat  one- 
half  the  work  can  be  done.  We  believe  that  under  present 
conditions  we  can  prevent  a  farther  spreading  of  the  gypsy 
moth  into  non-infested  temtory,  and  can  largely  control 
damage  from  either  pest  on  street  trees  and  in  residential 
districts.  Owing  to  the  late  date  at  which  the  work  began 
in  1905,  the  success  of  our  efforts  in  this  direction  will  not 
be  determined  until  after  the  caterpillar  season  of  next  year 
and  the  fall  inspection. 

As  a  matter  of  fact,  we  shall  be  unable  to  clear  even  the 
residential  sections  of  the  moths,  unless  we  can  have  in  lib- 
eral measure  the  hearty  co-operation  of  all  citizens.     So  far 
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as  the  work  on  private  estates  is  concerned,  if  the  disposi- 
tion now  in  evidence  on  the  part  of  many  to  take  refuge 
under  the  **  half  of  one  per  cent"  clause  is  to  be  generally 
followed,  the  State  may  as  well  stop  the  work  now ;  since, 
unless  citizens  will  co-operate  with  local  and  State  authori- 
ties, and  perform  their  full  duty  not  only  to  themselves  but 
to  their  neighbors,  no  permanent  benefit  can  be  obtained. 

The   outlook  for   controlling  the   gypsy  and   brown-tail 
moths  is  hopeful  within  the  limits  previously  mentioned.     It 
will,  of  course,  be  impossible  to  attack  the  moths  in  the  wood- 
lands generally  until  suitable  funds  are  available ;  but  the 
scattering  of  the  gypsy  moth  can  be  stopped,  our  street  trees 
protected  and  our  residential  sections  kept  partially  free  from 
damage  by  the  swarming  caterpillars,  even  with  the  present 
reduced  appropriation.     But  to  accomplish  this  there  must 
be  no  faltering  along  the  line ;  there  must  be  no  apathy  or 
indifference  on  the  part  of  any  one  concerned.     A  chain  is 
no  stronger  than  its  weakest  link;  and  to  bring  success, 
thorough  and  efficient  work  must  be  done  in  each  and  every 
infested  municipality.     This  is  an  effort  made  for  the  pres- 
ervation of  our  shade  trees,  fruit  trees  and  woodlands ;  their 
safety  is   threatened  by   attacks    of    serious   insect   pests. 
Sound  business  policy  in  any  enterprise  requires  the  employ- 
ment of  the  most  efficient  men  for  a  given  rate  of  wages,  and 
the  purchase  of  supplies  at  bottom  market  prices.     No  other 
rule  of  procedure  should  obtain  in  carrying  out  the  provi- 
sions of  the  gypsy  and  the  brown-tail  moth  act.     If  there 
ever  was  a  public  enterprise  which  ought  to  be  kept  free  from 
local  political  considerations,  and  handled  in  a  thoroughly 
business-like  manner,  it  is  the  work  against  the  gypsy  and 
brown-tail  moths.     If  we  can  have  the  whole-hearted  inter- 
est and  support  of  the  public,  if  we  can  have  effective  and 
economical  local  administrations  of  work,  and  if  the  central 
office  does  its  full  duty,  then  the  pests  can  be  brought  under 
control,  and  our  parks,  street  trees  and  private  grounds 
preserved  from  harm. 

The  success  of  this  undertaking  does  not  depend  alone 
upon  the  central  organization  ;  it  does  not  depend  upon  the 
man  in  charge  of  any  particular  city  or  town,  nor  upon  any 


